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RECORD OF DECI SI ON
Bar num Road Mai nt enance Yards, ACCs 44 & 52

EXECUTI VE SUMVARY

Fort Devens is located in Mddl esex and Wrcester Counties and is within the Town of Ayer,
Harvard, Lancaster and Shirley, Massachusetts. There are 73 Study Areas (SAs) and Areas of
Contami nation (AOCs) at Fort Devens which are currently under investigation for potential
environnental restoration.

This Record of Decision (ROD) relates to the Barnum Road Mai ntenance Yards (ACCs 44 & 52). The
site is situated in the northeast corner of the Main Post near the Barnum Gate (Figure 1 of
Appendi x A). This ROD sets forth the selected renedy for the Barnum Road Mai ntenance Yards

whi ch addresses the contam nated surface soils and soils associated with two known rel eases (hot
spot areas). This decision is based on the Adm nistrative Record which is available for public
review at the Fort Devens Base Real i gnment and O osure (BRAC) Environmental Ofice, Building
P12, Fort Devens, Massachusetts, and at the Ayer Town Hall, Main Street, Ayer, Massachusetts.
The Administrative Record I ndex (Appendix E) identifies the reports, correspondence and ot her
docunent ati on conprising the Adm nistrative Record upon which the selection of the renedial
action is based.

The total area of the Barnum Road Mai ntenance Yards is approxinately 8.8 acres. The Barnum Road
Mai nt enance Yards are divided into two study areas which were investigated and identified as
AQCs 44 and 52 (Figure 2 of Appendix A). AQC 44 is known as the Cannibalization Yard. It is an
area where vehicles were stored before being disnmantled for usable parts. AOC 44 is a

nmai nt enance yard where vehicles are stored while awaiting repairs. It was previously known as
the TDA Mai ntenance Yard. Northwest of the Cannibalization yard is a separately fenced

vehicl e storage yard known as the RTS Yard. An area that is fenced southeast of the main
portion of the TDA Maintenance Yard is known as the K-Yard. Al four of these yards have a
long and continuing history of vehicle storage and possi bl e crankcase rel eases and have been
conbi ned as one site identified as the Maintenance Yards. The only known significant vehicle
rel ease was an estimated 20 gall ons of "nogas" (notor vehicle gasoline) and hydraulic fluid

rel eased near the center of the Cannibalization Yard in 1985. Al so, a 1,000-gall on underground
waste oil storage tank was |located in the Cannibalization Yard until its renoval in May 1992.

The Arny conducted a series of field investigation during the 1992 to 1993 period. Site
investigations and feasibility study reports were witten in 1993 detailing the investigations
perforned, the nature and extent of contam nation found at the Mintenance Yards, and the
potential health risks associated with the site.

In general, contamination at the M ntenance Yards consists of pollutants commonly associ at ed

with used notor oil. Contaminants creating a potential health risk are located in the surface
soil (top two feet) at the site. Additionally, contam nants were detected in deeper soil around
the former waste oil storage tank and in the vicinity of the reported nogas spill in the

Canni bali zation Yard (hot spot areas). There is no evidence that contami nants found in the
Mai nt enance Yard soils are affecting groundwater quality.

The Arny devel oped seven renedi al options for the Mintenance Yards in a docunent entitled
"Final Feasibility Study Report for Unsaturated Soils at the Miintenance Yards." This report
eval uated each of the alternatives using criteria devel oped by the United States Environmental
Protection Agency (USEPA) for use in the Superfund process.

O the seven alternatives, one was chosen as the preferred alternative by the Arny. State and
community acceptance, were evaluated followi ng recei pt of comments fromthe Massachusetts
Departnent of Environmental Protection (MADEP) and the public on the Proposed Plan. Details of
the preferred alternative were provided to the public in a Fact Sheet and Proposed Pl an issued
on May 16, 1994. On May 24, 1994, the Arny held an informati onal neeting at Fort Devens to
discuss the results of the field investigations and to present the Arny's Proposed Plan. From
May 25 to June 24, 1994, the Arny held a 30-day public comrent period to accept public comrents
on the alternatives presented in the Feasibility Study and the Proposed Plan. On June 15, 1994
the Arny held a formal public neeting at Fort Devens to accept any verbal conments on the
preferred alternative. A transcript of this neeting and the coomments and the Arny's response to
comrents are included in the responsiveness summary (Appendix C. The comments received by the



community and | ocal governnents generally support the selected remedy. MADEP has revi ewed the
various alternatives and fornally concur with the selected remedy for the Mintenance Yards. A
copy of the declaration of concurrence is attached as Appendi x D

The selected renedy is protective of human health and the environnment, attains federal and state
requirenents that are applicable or relevant and appropriate for this renedial action, and is
cost effective. This renedy satisfies the statutory preference for renedies that utilize
treatnment as a principal element to reduce the toxicity, mobility, or volune of hazardous
substances. In addition, this renedy utilizes permanent sol utions and innovative treatnent

t echnol ogi es to the maxi num extent practicable

The sel ected renedy includes the foll owi ng conponents

. Excavate surface soil (top two feet across the site),

. Excavate the two hot spot areas,

. Stockpile soils for sanpling and anal ysis,

. Col d mi x asphalt batch soils exceeding site cleanup |levels of 7 ppm (average) tota

car ci nogeni ¢ pol ynucl ear aromati ¢ hydrocarbons (cPAHs) and 500 ppmtotal petrol eum
hydr ocar bon conpounds (TPHC),

. Backfill excavations w th uncontam nated stockpiled soil and apply the asphalt
bat ched naterial over the surface of the site
. Apply a pavenent wearing course for a vehicle parking surface
. Expand the existing stormmater collection system
. Per f orm groundwat er nonitoring
. As a precautionary neasure, institute the following deed restrictions: 1) prohibit

resi dential devel opnent/use of the Mintenance Yards, 2) mininmize the possibility of
long-term (working lifetine) exposure to subsurface soils, and 3) require
managenent of soils resulting fromconstruction related activities.

Site restoration is estimated to take approximately four nonths to conplete. Estinated capita
cost for renediation is $1,865,000. Total operation and mai ntenance costs are estimted to be
$72,000. Total present worth cost is $1, 937, 000



RECORD OF DECI SI ON SUMVARY
BARNUM ROAD MAI NTENANCE YARDS
AREAS OF CONTAM NATI ON 44 & 52

MARCH 1995
I.  SITE NAME, LOCATI ON AND DESCRI PTI ON

Fort Devens is a Conprehensive Environnental Response, Conpensation and Liability Act (CERCLA)
National Priorities List (NPL) site which is |located in Mddl esex and Wrcester Counties and is
within the Towns of Ayer, Harvard, Lancaster and Shirley, Massachusetts. There are 73 Study
Areas (SAs) and Areas of Contamination (AOCs) at Fort Devens which are currently under

i nvestigation.

The Record of Decision relates to the Barnum Road Mi ntenance Yards (ACCs 44 & 52). The site is
situated in the northeast corner of the Main Post near the Barnum Gate (Figure 1) approxinately
one mile southwest of the Town of Ayer Route 2A/ 110 intersection.

The total area of the site is approxinmately 8.8 acres (Figure 2). The Mintenance Yards are
bordered to the north by Massachusetts Arnmy National Quard property, which is used for simlar
vehicl e storage activities as the Barnum Road Mi ntenance Yards. Boston and Mine Railroad
property and Barnum Road border the site to the west and east, respectively. Building 3713,

|l ocated south of the site, is a 6-acre building used by the Arny for vehicle naintenance
activities. The M ntenance Yards are fenced and presently used for mlitary vehicle storage.

ACC 44 is known as the Cannibalization Yard. It is an area where vehicles are stored before
being dismantl ed for usable parts. AQOC 52 is a naintenance yard where vehicles are stored while
awaiting repairs. |t was previously known as the TDA (Table of Distribution and A | owances)

Mai nt enance Yard. Northwest of the Cannibalization Yard is a separately fenced vehicle storage
yard known as the RTS (Regional Training Site) Yard. An area that is fenced-off southeast of
the main portion of the TDA Mai ntenance Yard is known as the K-Yard. Al yards show evi dence of
being at least partly paved at one time. |In areas where pavenent is visible, the pavenent has
general ly been broken-up with age if not nostly disintegrated. Al four of these yards have a
long and continuing history of vehicle storage; hence at the direction of the Arny, they were
all included as ACCs 44 & 52 and conbi ned as one operable unit. They are referred to
collectively in this Record of Decision (ROD) Summary as the Mintenance Yards, or the Site.

Soils in the area of the Miintenance Yards are products of glacial neltwater deposition in | ake
and ice-contact environnents during the final retreat of Pleistocene glaciers. The yards are
located on a kane terrace. The deposits consist of stratified sands and gravelly sands possibly
overlying till.

G oundwater in the aquifer underlying the yards has been assigned to Cass | under Commonweal th
of Massachusetts regulations. Cass | consists of groundwater that is designated as a source of
potabl e water supply. Based on 1992 Site Investigation water |evel survey, inferred groundwater
flow fromthe Maintenance Yards is northeast toward Grove Pond. The town of Ayer currently owns
and operates two water supply wells within 150 feet of the south side of Gove Pond and

approxi mately one-half mle fromthe yards (Figure 1). The wells are currently used as a backup
to the town's other supply wells on Spectacle Pond. As part of a plan for neeting future water
needs, the town of Ayer is planning to return its well source on Gove Pond to regul ar service.
The town engaged a consultant to establish a Zone Il area of influence around the wells which is
defined as the conceptual zone of contribution to the wells under specific set of conditions

whi ch sinmulate the nost severe punping and recharge conditions that can be antici pated
realistically. The report shows the Zone Il area as including the Maintenance Yards (Figure 1).
The Mai ntenance Yards are also | ocated approxi mately 1,600 to 1,700 feet fromthe Fort Devens

G ove Pond wellfield, which is within the default Zone Il (One-half mle radius) of this Arny
wellfield. Currently there is no evidence that contam nants found in the Mintenance Yards'
soils are affecting groundwater quality.

The Mai ntenance Yards are | ocated approxinmately 1,200 feet west of Cold Spring Brook. Surface
water fromthe Maintenance Yards drain into part of the Fort Devens stormmater collection system
whi ch di scharges to Cold Spring Brook (Figure 3). Cold Spring Brook nerges with Bowers Brook
and flows northeast into G ove Pond and then to Plow Shop Pond. Utinately these ponds drain
into Nonacoi cus Brook which flows about 1 nile northwest before its confluence with the Nashua



Ri ver.

A nore conpl ete description of the Miintenance Yards can be found in the Site Investigation (Sl)
Report, April 1993, Sections 2 and 4 of Volume | and the Feasibility Study (FS) Report, January
1993, Section 1. 2.

I'l. SITE H STORY AND ENFORCEMENT ACTI VI Tl ES
A, Land Use and Response H story

Fort Devens was established in 1917 as Canp Devens, a tenporary training canp for soldiers from
the New Engl and area. 1In 1931, the canp becane pernanent installation and was redesi gnated as
Fort Devens. Throughout its history, Fort Devens has served as a training and induction center
for mlitary personnel and a unit nobilization and denobilization site. Al or portions of this
function occurred during Wrld Wars | and Il, the Korean and Vi etnamconflicts, and operations
Desert Shield and Desert Storm The prinmary mssion of Fort Devens is to command, train, and
provi de | ogistical support for non-divisional troop units and to support and execute Base
Real i gnnent and O osure (BRAC) activities. The installation also supports the Arnmy Readi ness
Regi on and the National Quard units in the New Engl and area.

As a support for these activities, the Mintenance Yards on Barnum Road have had a | ong and
continuing history of Arny vehicle storage. As a consequence, the soils of the site have been

exposed to possi bl e crankcase rel eases over a long duration. Gasoline, notor oil, and other
autonotive fluids have also |ikely been rel eased during vehicle dismantling operations in the
Canni bali zation Yard. |Individual releases are not likely to have been of significant vol ung,

but nunerous rel eases during the period in which the yard has been used account for the soi
contam nation problem The only recorded significant vehicle rel ease was an estinated 20
gal l ons of "nogas" notor vehicle gasoline) and hydraulic fluid rel eased near the center of the
Canni bali zation Yard in 1985 during the canni balization process. Approximately 4 cubic yards
(cy) of visibly contam nated soils were excavated i mmedi ately and contai neri zed by Arny

per sonnel

A 1,000-gal l on underground storage tank (UST), fornerly used to store waste oil, was located in
the Cannibalization Yard until its renoval in May 1992. Visibly contanminated soil was
stockpiled, and | aboratory analysis of soil sanples fromthe bottomand one side of the tank
excavation showed total petrol eum hydrocarbon conpound (TPHC) concentrations of 17,600 parts per
mllion (ppm and 9,780 ppm respectively. Laboratory analysis was al so conducted on a waste
oil sludge sanple obtained frominside the tank. Results revealed the follow ng | evels of
sem vol atil e organi ¢ conpounds (SVOCS) and Toxicity Characteristic Leaching Procedure (TCLP)
netals: 110 ppm napht hal ene, 128 ppm bi s(2- et hyl hexyl ) pht hal ate (B2EHP), 240 ppm

2- et hyl napht hal ene, 0. 04 ppm cadmi um 0.4 ppm | ead, 0.05 ppm nickel and 3.07 ppm zinc

Anal ytical results did not reveal the presence of volatile organic conpounds (VOCs) and

pol ychl ori nat ed bi phenyls (PCBs). Reportedly, the tank was observed to be in good condition
with no holes or severe corrosion. However, inspection revealed that the fill pipe was

i mproperly connected to the bung of the tank, allowing the pipe contents to |leak at the
connection. Later in July 1992, contami nated soils surrounding the renoved tank were excavated
Laboratory tests on sanples collected by the contractor fromtwo sidewalls and stockpile
followi ng the over excavati on reveal ed resi dual TPHC concentrations ranging from1, 110 to 2,740
ppm A total of 91 tons (an estinmated 120 cy) of contami nated soils were renoved fromthe waste
oil storage tank area in May and July and shipped off-site for treatnent and reuse.

Exploratory test pits were excavated for construction of a concrete spill-containment basin in

t he sout heast corner of the TDA Maintenance Yard (Figure 2), in July 1991. These test pits
reveal ed zones of contaminated soil bel ow the surface. TCLP anal yses detected 3 to 7 m crograns
per liter (ug/1l) of benzene in |leachate fromthe soil sanples. TPHC was found at 420 to 700
ppm concentrations in surface soil sanples and at 80 ppmin one sanple froma 4-foot depth

TPHC was not detected in the 8-foot-deep soil sanples. |In Novenber and Decenber 1991 the

approxi mate 100-foot by 160-foot proposed spill-containnent basin area was excavated to begin
construction. Excavation continued until field screening (non-dispersive infrared anal ysis
[NDIR]) and visual observation indicated that contam nated soils had been renoved. It was

possi ble to distinguish the contam nated ("dirty", dark brown and black sand and silt) upper
layer fromthe non-contam nated ("clean", reddish yellow coarse sand) |ower |layer. The
contami nated | ayer was between 8 and 12 inches thick. The uncontam nated | ayer extended bel ow



the upper layer to the construction subgrade limt throughout the spill-containnent basin's
extent. Approxinmately 1,200 tons of soil were excavated and stockpiled. Laboratory analysis
(USEPA Met hod 418.1) was perfornmed on sanples fromstockpiled soil. TPHC concentrations ranged
from130 to 800 ppm In addition, a petroleumidentification analysis (ASTM D 3328) was
perforned on six of the 10 stockpile sanples. These sanples showed a presence of a hydrocarbon
pattern in the C24 to C36 range but the pattern did not match any of the fuel standards for
gasoline, No. 2, 4, and 6 fuel oils, kerosene or notor oil/transmssion fluid. The soil was
suspected to be an asphalt treated, gravel road base. Sanples collected fromthe proposed

basi n's subgrade at the bottom of the excavation contained TPHC concentrations ranging from
nondetect to 7 ppm

A nore detailed description of the site history can be found in the SI Report, April 1993,
Sections 2 and 4 of Volune | and the FS Report, January 1993, Section 1.2.

B. Enforcenment H story

In conjunction with the Arny's Installation Restoration Program (IRP), Fort Devens and the U. S.
Arny Environnental Center (USAEC, fornerly the U S. Arny Toxi c and Hazardous Materials Agency)
initiated a Master Environnental Plan (MEP) in 1988. The MEP consists of assessnents of the
environnental statue of Sas, specifies necessary investigations, and provides recommendati ons
for response actions with the objective of identifying priorities for environnental restoration
at Fort Devens. AQCs (SAs) 44 & 52 were identified as potential sources of contamination in the
MVEP. The MEP recommended that a record search be conducted to better define past and current
activities. It also recoomended that the extent of contam nation be determned by drilling soil
borings and sanpling for the United States Environmental Protection Agency (USEPA) hazardous
substance |ist conpounds and TPHC. It suggested installing nonitoring wells if the deeper soils
wer e found contam nat ed.

On Decenber 21, 1989, Fort Devens was placed on the National Priorities List under CERCLA as
anended by the Superfund Anendnents and Reaut horization Act (SARA). The listing of Fort Devens
as an NPL site was a result of contam nation at two other sites (VOC contam nation in the
groundwater at the Shepley's Hll Landfill and metal contam nation in the groundwater at the
Cold Spring Brook Landfill), and the proximty of both locations to public water supplies. A
Federal Facilities Interagency Agreenent (I AG was devel oped and signed by the Army and USEPA
Region | on May 13, 1991 and finalized on Novenber 15, 1991. The | AG provides the franework for
the inplenmentation of the CERCLA/ SARA process at Fort Devens.

Under Public Law 101-510, the Defense BRAC Act of 1990, Fort Devens was sel ected for cessation
of operations and closure. An inportant aspect of BRAC actions is to determ ne environmental
restoration requirenments before property transfer can be considered. As a result, an Enhanced
Prelimnary Assessnent (PA) was perforned at Fort Devens to address areas not nornally included
in the CERCLA process, but requiring review prior to closure. Al though the Enhanced PA covers
MEP activities, its main focus is to determne if additional areas require detailed records
review and site investigation and to provide information and procedures to investigate
installation wide areas requiring environmental evaluation. A final version of the Enhanced PA
report was conpleted in April 1992. No additional findings or recommendations for AOCCs 44 & 52
were provided in the PA. A current total of 59 SAs have been identified and placed in 13
priority groups defined in the | AG between the Arnmy and USEPA.

In 1992, the Departnent of Defense (DoD), through USAEC, initiated a SI for AOCCs 44 & 52 al ong
with 10 other SAs in SA Goups 3, 5 and 6 at Fort Devens. The Final SI Report was issued April
1993. The purpose of the SI was to verify the presence or absence of environnental

contami nation and to determ ne whether further investigation or remedi ation was warranted. In
June 1993, a supplenmental SI (SSI) was conducted to fill specific data gaps identified during
the FS process. The SI and SSI net the requirenents of a Renedial Investigation in defining the
nature and extent of contam nation at the Mintenenace Yards. As a result of the SI and SSI,

t he Mai ntenance Yards SAs were designated as ACCs due to contam nation detected in the
unsaturated soils. A FS was prepared to evaluate renedial action alternatives for cleanup of
the Maintenance Yards. This study identifies and screens 11 renedial alternatives and provides
a detailed anal ysis of seven renedial alternatives to allow the decision-nakers to select a
remedy for cleanup of the Mintenance Yards. The Final FS was issued January 1994. The
Proposed Plan detailing the Arny's preferred renedial alternative was issued in May 1994 for
public comment. Technical conments presented during the public comment period are included in



the Administrative Record. A sumary of these coments as well as the Arny's responses, which
descri be how these coments affected the renedy selection, are included in the Responsiveness
Summary, Appendi x C of this docunent.

111, COMWUNI TY PARTI Cl PATI ON

Throughout the Site's history, community concern and invol venent has generally centered around
the fact that the Maintenance Yards are located in close proximty to the town of Ayer Gove
Pond wells. The Arny has kept the comunity and other interested parties apprized of Site
activities through regular and frequent infornational neetings, fact sheets, press rel eases and
public neetings.

The Arny released a conmunity relations plan in February 1992, that had been subnmtted earlier
for public review, outlining a programto address community concerns, and to keep citizens
inforned about and involved in activities during renedial activities. As part of this plan, the
Arny established a Technical Review Conmittee (TRC) in early 1992. The TRC, as required by SARA
Section 211 and Arny Regul ati on 200-1, includes representatives from USEPA, USAEC, Fort Devens,
Massachusetts Departnent of Environnental Protection (MADEP), local officials and the comrunity.
The committee generally net quarterly (until January 1994, when it was replaced by the
Restoration Advisory Board [RAB]) to review and provi de technical comments on work products,
schedul es, work plans and proposed activities for the SAs at Fort Devens. The SI and FS
Reports, Proposed Plan and other rel ated support docurments were all submtted to the TRC for
their review and comrent. Additionally, AOCs 44 & 52 activity was specifically discussed at TRC
neetings held March 24, 1992, January 5, 1993, August 2, 1993 and January 26, 1994.

As part of the Arny's commtnent to involving the affected communities, a RAB is forned when an
installation closure involves transfer of property to the comunity. The RAB was forned in
February 1994 to add nmenbers of the Gtizen's Advisory Commttee (CAC) with current TRC nenbers.
The CAC was previously established to address Massachusetts Environnental Policy Act

(MEPA) / Envi ronnent al Assessnent issues concerning the reuse of property at Fort Devens. The RAB
consi sts of 28 nenbers (15 original TRC nenbers plus 13 new nenbers) who are representatives
fromthe Arny, USEPA Region I, MADEP, |ocal governnents and citizens of the |ocal conmmunities.
It meets nonthly and provides advice to the installation and regul atory agenci es on Fort Devens
cl eanup prograns. Specific responsibilities include: addressing cleanup issues such as |and
use and cl eanup goals; review ng plans and docunents; identifying proposed requirenents and
priorities; and conducting regular neetings which are open to the public. The proposed plan for
AQCs 44 & 52 was presented at the June 2, 1994 RAB neeti ng.

On May 16, 1994, the Arny issued a fact sheet to nore than 100 citizens and organi zations,
providing the public with a brief explanation of the preferred alternative for cleanup of the
Mai nt enance Yards. It described the opportunities for public participation, and provided
details on the public comment period and public nmeetings to be held.

On May 16, the Arny issued a press rel ease concerning the proposed cl eanup at the Mi ntenance
Yards, to the Lowell Sun, Worcester Tel egram Fitchburg-Leom nster Sentinel & Enterprise,
Harvard Post, Public Spirit (Ayer) and Fort Devens Dispatch. During the week of June 6, 1994,
the Arny published a public notice concerning the Proposed Plan and public hearing in the Public
Spirit, the Fitchburg-Leom nster Sentinel & Enterprise, the Lowell Sun, and the Fort Devens

Di spatch. The Arny also made the plan available to the public at the information repositories
located at the libraries in Ayer, Shirley, Lancaster, Harvard and at Fort Devens.

On May 24, 1994, the Arny held an infornmal informational neeting at Fort Devens to discuss the
results of the field investigation and the cleanup alternatives presented in the FS and to
present the Arny's Proposed Plan. This neeting also provided the opportunity for open

di scussi on concerning the proposed cleanup. From May 25 to June 24, 1994, the Arny held a 30-day
public coment period to accept public coments on the alternatives presented in the FS and the
Proposed Pl an and on other docunents released to the public. On June 15, 1994 the Arny held a
formal public neeting at Fort Devens to discuss the Proposed Plan and to accept any verbal
comrents fromthe public. A transcript of this neeting and the comments and the Arny's response
to comments are included in the attached responsi veness sumary (Appendix C).

Al supporting docunentation for the decision regardi ng the Mai ntenance Yards is placed in the
Adm ni strative Record for review. The Admnistrative Record is a collection of all the



docunents considered by the Arny in choosing the renedy for the Maintenance Yards. On May 27,
1994 the Arny nmade the Administrative Record available for public review at the Fort Devens BRAC
Envi ronnental O fice, and at the Ayer Town Hall, Ayer, Mssachusetts. An index to the

Adm ni strative Record was avail abl e at the USEPA Records Center, 90 Canal Street, Boston,
Massachusetts and is provided as Appendi x E.

V. SCOPE AND ROLE OF THE RESPONSE ACTI ON

The remedy selected for the Maintenance Yards will provide protection of hunan health and the
environnent by reducing the toxicity and nobility of carcinogenic polynuclear aromatic

hydr ocar bons (cPAHs) and TPHC in the surface soil (top two feet) and nobgas spill and waste oil
storage tank soils (referred to in this ROD as hot spot area soils) through on-site treatnent.
The sel ected renmedy al so minimzes the potential mgration of contam nation to the groundwater,
reduces the potential of off-site runoff of contam nants to the Cold Spring Brook wetlands, and
provi des environnental nonitoring of groundwater for a period of five years follow ng

remedi ation. The renedi ation of the Maintenance Yards will not adversely inpact any future
response actions at the Mintenance Yards should they be required.

This renmedial action will address the threat to hunan health posed from |l ong-term exposure to
contami nated surface soils at the Mintenance Yards and renove known hot spot areas at the site.

V.  SUMVARY OF SI TE CHARACTERI STI CS

Section 1.0 of the FS contains an overview of the SI and SSI perforned at the Miintenance Yards.
In 1992, the USAEC initiated a SI for the Maintenance Yards along with 10 other SAs in SA G oups
3, 5 and 6 at Fort Devens. Field investigations were conducted fromMay to Cctober 1992.

During the preparation and regulatory review of the FS, specific data gaps were identified which
required supplenental field investigation and data gathering. As a result, a SSI was conducted
in June 1993. The significant findings of the SI and SSI regarding soil, groundwater and
surface water and sedinent are summarized in the foll ow ng paragraphs.

A Soil

1. S| Results

The Mai ntenance Yards are |located on a kane terrace. Soil data fromborings in these yards
indicate that the soil in the area is generally clean sand with variable gravel and silt
content. Grain-size analysis for soils encountered during the drilling programat the

Mai nt enance Yards reveal a gravel content ranging between 4 and 23 percent; a sand content
rangi ng between 74 and 93 percent; and a fine content (percent passing the #200 sieve) ranging
between 2 and 19 percent.

During the SI, 16 soil borings were advanced to observe and sanpl e soils throughout the

Mai nt enance Yards (Figure 4). One of these borings, G3M 92-04X, was converted to a nonitoring
well. Soil sanples were collected at the 0- to 2-foot, 5- to 7-foot and 10- to 12-foot depths.
(Except G3M 92- 04X where sanples were collected at 0- to 2-foot, 12- to 14-foot, and 26- to
28-foot depths.) The SI focused on sanpling soil for analysis of a variety of organic and

i norgani c anal yses and for TPHC. Tables 1 and 2 present the | aboratory results for organic
conmpounds fromeach of the 16 soil borings. Tables 3 and 4 present the results for inorganic
anal yses. Figures 5, 6, and 7 show the distribution of total VOCs, SVOCs and TPHC in soils
collected at the three depth intervals. Figures 8 9 and 10 show the distribution of total
cPAHs, total polynuclear aromati ¢ hydrocarbons (PAHs) and total SVOCs at the sane three depth
intervals. Figures 11, 12, and 13 show the distribution of inorganic analyses at the three
depth interval s exceedi ng cal cul ated background concentrations for typical Fort Devens soils.

Aromatic VOCs (ethyl benzene, toluene and xyl enes at maxi mum concentrations of 0.5 ppm 0.05 ppm
and 4.0 ppm respectively) were detected in three out of a total of 48 soil sanples. One of the
three sanples was from boring 44B-92-06X, which is believed to be associated with the 1985 nbgas
spill. There appears to be no obvious lateral or vertical distribution pattern of VOCs in soil.
SVQCs, predom nantly PAHs, were detected in 34 of 48 sanples throughout the Mintenanee Yards.
Car ci nogeni ¢ PAH concentrations ranged from nondetect to 220 ppm SVOC concentrations are
typically higher in surface sanples and are generally absent or of |ower concentration with
depth. TPHC appears to minmc the vertical distribution of SVOCs. The average TPHC



concentrations across the site at the 0- to 2-foot, 5- to 7-foot and 10- to 12-foot ranges are
315 ppm 52 ppmand 33 ppm respectively. Mxinmum concentrations are 1210 ppm 170 ppm and 119
ppm respectively. These values exclude the TPHC concentrations at boring 44B-92-06X (that may
be associated with the nogas spill) and TPHC concentrations associated with the waste oil UST
No lateral distribution pattern for SVOCs or TPHC is evident. No chlorinated solvents were

det ect ed.

Generally, the sane vertical trend in concentrations found for the SVOCs and TPHC appears to
exist with the inorganic analytes (i.e., higher concentrations of inorganic analytes are found
near the ground surface). Soils near the surface exhibit inorganic anal yte concentrations
generally two to three tines higher than soils at 5-foot and 10 foot depths. Chrom um copper
ni ckel, zinc, sodiumand berylliumare anal ytes that show a pattern of consistent exceedances
above background concentrations. The appearance of chrom um copper, nickel and zinc in al nost
all surface soil sanples could be the result of vehicle maintenance activity. Sodiumis likely
attributable to road salting. Berylliumoccurs on a nore randombasis (in instances at higher
concentration at greater depth) and is believed to be naturally occurring. Surface soils that
appear to contain the nost inorganic anal ytes were found at sanpling | ocations 44B-92-06X,
44B-92- 01X, 52B-92-01X and 52B-92- 06X

Motor oil is a potential source of the organic and i norganic anal ytes detected. Cutting and
wel ding activities may be an additional source of the inorganic anal ytes associated with neta
alloys. The potential routes of contam nant mgrati on which could occur at the Miintenance
Yards include downward migration via precipitation infiltration to the groundwater and by
stormnat er di scharge via the stormmater collection systemto Cold Spring Brook (Figure 3).
Sanpl i ng of groundwater and Cold Spring Brook surface water and sedi nents was perfornmed as part
of the SI and SSI to assess these potential migration routes. A summary of these sanpling
results are discussed in later paragraphs in this section

2. SSI Results (Hot Spot Area lInvestigation)

Defining the vertical and horizontal extent of contam nation around the forner underground waste
oil tank and spill areas was required to better assess the renedial alternatives to be eval uated
inthe FS. Al though soil renpbval actions have taken place around the excavated tank, the extent
(specifically depth) of renaining contam nation was not readily defined due to the | ack of

concl usive anal ytical data at the tine of the soil over-excavation. The horizontal and vertica
extent of contamination fromthe nogas spill was unknown except perhaps in the vicinity of

exi sting boring 44B-92-06X. This boring may have been located only at the periphery of the
spill or not in the spill area at all. An Arny Pollution Incident Report |ocated the nogas
spill closer to the center of the Cannibalization Yard

The SSI entailed drilling a total of four borings, (44B-93-07X, -08X, -09X and -10X), in the
Canni balization Yard in the vicinity of the excavated underground tank area and nogas spill area
(Figure 14) and then sanpling soil fromthese borings to better define the extent of

contam nation. Soil anal yses were conducted for inorganics (only lead in 44B-93-09X and - 10X)
SVQCs, TPHC, and PCBs. Table 5 presents the laboratory results for organic and inorganic
conmpounds for each of the four borings. Figures 15 through 18 show the distribution of SVQCs,
TPHC, PCBs and inorganics at four depth intervals (5, 10, 15 and 25 feet bel ow ground surface

[bgs]).

TPHC was detected in only two of 16 sanples; 121 ppmin boring 44B-93-08X at 10 feet bgs and
38.1 ppmin boring 44B-93-09X at 5 feet bgs. Boring 44B-93-08X is |ocated near the southeast
end of the excavated UST. The TPHC detected at the 10-foot |evel generally corresponds with the
location of the tank bottomand is likely due to residual contamination fromthe excavated UST
Boring 44B-93-09X is located in the Cannibalization Yard approximately 25 feet north of the area
where the nogas spill was suspected of occurring. The duplicate of this sanple revealed a
concentration below the detection level (29.6 ppn). It is not conclusive if this detected
concentration is a result of the nogas spill. The only SVOC conpounds detected were B2EHP at
1.4 ppmin 44B-93-09X at the 25-foot depth and trace concentrati ons of fluoranthene,

phenant hrene and pyrene (0.25, 0.09, and 0.12, respectively) in 44B-93-09X at the 5-foot depth
The duplicate of the 5-foot depth sanpl e reveal ed concentrati ons bel ow detection | evel for these
PAHs.



I nor gani cs whi ch exceed background concentrations include arsenic, beryllium copper, nickel and
sodium O these analytes, only arsenic is a typical constituent of used autonotive oil

N ckel was also detected in a waste oil sludge sanple taken fromthe UST. These five inorganic
anal ytes are present in the nobgas spill and waste oil storage tank area soils at concentrations
whi ch are the sanme order of nmgnitude above background as detected on an ACCs 44 and 52
site-w de basis.

B. G oundwat er

1. S| Results

During the SI, seven nonitoring wells were installed (one in the TDA Maintenance Yard, as shown
in Figure 4). Wl locations were selected to provide circunferential coverage of the Group 3
Sas and to provide for evaluation of the Miintenance Yards inpact on groundwater. G oundwater
at well location G3M 92-04X, located in the TDA Maintenance Yard, is approximately 28.5 feet
bgs. Monitoring wells were sanpled in July 1992 and Cctober 1992. Only chl orof orm was detected
in the sanples collected fromnonitoring well G3M 92-04X. The chloroformis likely to be a

| aboratory contaminant since it was also detected in half of the method blanks at a simlar
concentration. O the inorganic analytes detected, only nmanganese was detected at a
concentration above its drinking water standard. However, only a secondary Maxi num Cont am nant
Level (MCL) exists for nanganese. No heal th-based drinking water standard exists for this

anal yte. Based on groundwater sanpling conducted during the SI, there is no evidence that
contami nants found i n Maintenance Yards soils are affecting groundwater quality.

2. SSI Results

The need to investigate groundwater directly downgradi ent of the forner waste oil tank and nobgas
spill was discussed during a draft FS review neeting held at Fort Devens on May 5, 1993. During
the neeting it was suggested that the existing wells located in and around the area of the

Mai nt enance Yards nmay not be positioned to readily detect the full inpact of the tank and spil
contam nati on sources on the groundwater.

To assess groundwater conditions near these two potential contam nati on sources, two additiona
groundwat er nmonitoring wells, G3M93-10X and -11X, were installed downgradi ent of the renoved
under ground waste oil storage tank and nogas spill in the Cannibalization Yard, respectively
(Figure 14). Table 6 presents the results for two rounds of sanpling fromthese nonitoring
well's for organic and inorganic anal ytes. Analysis was perfornmed for VOCs, SVQOCs, TPHC,

i norgani cs and total suspended solids (TSS). Figure 19 shows the distribution of organic and
i norgani c anal ytes detected in these two wells

Results from Round 1 (June 1993) show no detectable concentrati ons of TPHC or VOCs present. The
only organi ¢ contam nant detected was B2EHP at 22 ug/l in GM93-10X H storically, B2EHP has
been found to be a |l ab contam nant. Inorganic contam nants generally exceeded background
concentrations, but are likely due to suspended particulates and are not representative of
groundwater quality at that location. TSS for G3M 93-10X and -11X were 206 and 1,110 mlligrans
per liter (ng/l), respectively.

In Round 2 (Septenber 1993), trace concentrations of toluene (2.6 g/l and 1.25 ug/l in

&M 93-10X and -11X, respectively) and tetrachl oroethene (2.6 ug/l in G3M93-10X) were detected
in the groundwater. Concentrations for both these analytes are bel ow state and federal MCLs for
drinking water. The exact source of these conpounds is unknown but they are not believed to be
derived fromsoils at the Mi ntenance Yards. No tetrachl oroethene was detected in soil sanples
fromborings upgradient or in the vicinity of GBM93-10X, or in any other soil sanples collected
at the Maintenance Yards. Sludge sanples fromthe excavated UST upgradi ent of G3M 93- 10X were
free of VOC contam nants. Trace concentrations of toluene (0.05 ppmand |ower) were detected in
only three of 67 soil sanples collected in the Maintenance Yards during the SI and SSI. No

tol uene was detected in soil sanples collected below5 feet in depth. As in Round 1, inorganic
contam nants in Round 2 unfiltered sanpl es generally exceeded background concentrations but are
due to suspended particul ates and are not representative of groundwater quality at that

location. Only sodi um exceeded background concentration in filtered sanples (13,800 and 16, 800
g/ 1 for GBM 93-10X and - 11X respectively) and is likely due to use of road salt. Detected
concentrations of sodiumare bel ow state and federal guidelines for drinking water. Based on
the sanpling results fromthese two wells and the sanpling conducted in the SI for the Goup 3



area, there is no evidence that contam nants associated with the hot spot areas or those found
in other areas of the Miintenance Yards have adversely affected groundwater quality.

C. Cold Spring Brook Surface Water and Sedi nent

During the SI, surface water and sedi nent sanples were collected fromCold Spring Brook to
assess potential contaminant migration fromthe Goup 3 SAs. No organi c conpounds were detected
in surface water and few i norgani c anal ytes were detected. Sedinent sanples exhibited sone
organi ¢ conpound contam nation. The results of sedinent sanpling support the conclusion that
contaminant mgration via stormand surface water runoff is a possible source of sedinent
contam nation in Cold Spring Brook. However, it is not possible to conclude if the organic
conmpounds detected in the downstream sedi mrent sanple are specifically derived fromthe

Mai nt enance Yards or sone other |ocation serviced by the same stornwater collection system
Figure 3 shows the stormwater drainage systemlayout for the Maintenance Yards. Cold Spring
Brook sedinents are outside the scope of this operable unit. The Arny is addressing sedi nent
i ssues under Area Requiring Environnental Evaluation (AREE) 70 Storm Water Discharge System

A conpl ete discussion of site characteristics can be found in the SI Report, April 1993, Section
4, Volunme | and the FS Report, January 1994, Section 1

VI. SUWARY OF SITE RI SKS

A Quantitative Human Health Ri sk Evaluation and a Prelimnary Ecol ogi cal R sk Eval uation were
perforned to estinmate the probability and nagnitude of potential adverse human health and
environnental effects fromexposure to contam nants associated with the Mintenance Yards. The
results of the Quantitative Hunman Health R sk Evaluation and Prelimnary Ecol ogi cal Risk

Eval uation for the site are discussed in the follow ng subsections. Subsection A discusses the
general approach and assunptions used in performng the baseline risk assessnment. Subsection B
di scusses the results of the baseline risk assessnent. Subsection C discusses the ecol ogi cal

ri sk eval uation

A. Baseline Ri sk Assessnent Approach and Assunptions

The human health risk assessnment followed a four step process: 1) contam nant identification
whi ch identified those hazardous substances that, given the specifics of the site were of
significant concern; 2) exposure assessnent, which identified actual or potential exposure

pat hways, characterized the potentially exposed popul ations, and determ ned the extent of
possi bl e exposure; 3) toxicity assessnment, which considered the types and magni tude of adverse
health effects associated with exposure to hazardous substances, and 4) risk characterization
which integrated the three earlier steps to sumarize the potential and actual risks posed by
hazar dous substances at the site, including carcinogenic and non-carcinogenic risks.

Thirty-seven contam nants of concern, listed in Table 7 and 8 (for surface and subsurface soils,
respectively) of this ROD were selected for evaluation in the risk assessnent. These

contam nants constitute a representative subset of the nore than 43 contam nants identified at
the Mai ntenance Yards during the SI. The 37 contami nants of concern were selected to represent
potential site-related hazards based on toxicity, concentration, frequency of detection, and
nobility and persistence in the environnment. A summary of the health effects of each of the
contam nants of concern can be found in the risk evaluation detailed in the SI Report, Section
4, Volunme | and the FS Report, Section 1.

Potenti al human health effects associated with exposure to the contam nants of concern were
estimated quantitatively through the devel opnent of the foll owi ng hypothetical exposure

pat hways:

. Exposure to soil associated with crankcase rel eases (across the Mi ntenance Yards)
consi deri ng:

> I ngestion/dernal contact/inhalation with surface and subsurface soil by
construction workers;

> I ngestion/dernal contact with surface soil by |ong-term workers;



. Exposure to soil associated with the nogas spill (localized in the Cannibalization
Yard) considering ingestion/dermal contact with surface and subsurface soils by
construction workers.

These pat hways were devel oped to reflect the potential for exposure to hazardous substances
based on the present uses, potential future uses, and location of the Mintenance Yards. The
site has a long history of vehicle storage and repair and will continue to be used for this
purpose until the yards close. (During the devel opment of the FS, the Arny was projecting that
the yards would be closed in the summer of 1996. However, due to recent redevel opnent
interests, this schedule nay be accelerated and the Arny coul d vacate the yards by early 1995).
Fol | owi ng cl osure of the Mintenance Yards, the site and surrounding area is expected to renain
commercial /industrial property based on Fort Devens Federal Land Disposition plans by the
Massachusetts Covernnent Land Bank. Reuse possibilities of the yard and adjacent Building 3713
bei ng investigated i nclude devel opnent of a rail yard with railroad car refurbishing facility.
The area directly south of Building 3713 (DOL vehicle maintenance building) is anticipated to
becone part of the Devens Inland Port due to proximty to the railway. The following is a brief
summary of the exposure pathways eval uated. For each pathway eval uated, an average and a
reasonabl e maxi num exposure estimate was generated corresponding to exposure to the average and
t he maxi mum concentration detected in that particular medium A nore thorough description can
be found in the human health risk evaluation detailed in the SI Report, Section 4, Volune | and
the FS Report, Section 1.

1. Crankcase Rel eases

Under current and future use, it is possible that a worker coul d be exposed to chemcals
detected in soil if excavation were to occur. This might occur for utility repair or new
buil ding construction. It is also possible that an enpl oyee of Building 3713 could contact
contaminants in surface soil during an activity such as grounds nai ntenance.

For the construction worker exposure scenario, it was assuned that a construction worker woul d
be exposed to surface and subsurface soils (to a depth of 10 feet) for a period of three nonths
(five workdays for 12 weeks). It was further assumed that the worker woul d be exposed through
direct contact with the chemcals on his arns and hands and through the incidental ingestion of
soil particles

For the | ong-term worker exposure scenario, it was assuned that an enpl oyee of Building 3713
coul d be exposed to chemicals in the surface soil (to a depth of 2 feet) in the Mintenance
Yards for a working lifetinme of 25 years (250 days/year). As for the construction worker
scenario, it was assuned that the worker woul d be exposed through direct contact on his arns and
hands and inci dental ingestion

To evaluate the inpact of inhalation exposure, the construction worker receptor was al so
eval uated for potential exposures to surface and subsurface soil contaminants (to a depth of 10

feet) via the inhalation of particulates raised during construction activities. |t was assuned
that contam nant concentrations in airborne particul ates woul d be equivalent to the
concentrations (arithrmetic average) of contaminants in surface and subsurface soil. A range of

potential Exposure Point Concentrations (EPCs) in air was then calculated. First, it was
assuned that the respirable particulate concentration (PMLO) in the air was equal to the

Nati onal Anbient Air Quality Standard (NAAQS) of 50 ug per cubic neter (jug/ n8) annua
arithnetic nmean concentration. Second, a reasonable air upper-bound EPC was cal cul ated by
assumi ng that the PMLO concentration was equal to 150 ug/nB, the NAAQS nmaxi mum concentrati on
for a 24-hour period not to be exceeded nore than once per year. Using the calculated air
contam nant EPCs that construction workers were assuned exposed to for the entire exposure
duration, and an inhalation rate of 2.5 nB8 per hour (or 20 nB8 per day divided by an 8-hour

wor kday), risks were evaluated for the particulate inhalation pathway. Toxicity constants (i.e.
i nhal ati on cancer slope factors, and inhal ation reference concentrati ons) were obtained fromthe
USEPA Integration Risk Information System (IRIS) or USEPA's Health Effects Assessment Sunmary
Tables (HEAST). Inhalation toxicity constants were used if available. Chem cals |acking

inhal ation slope factors or reference concentrations were eval uated using oral slope factors or
oral reference doses as surrogate values. As with the other exposure routes (direct contact and
incidental ingestion), a construction worker was assuned to inhale particles five days per week
for a three nonth-1ong construction project.



The site worker receptor was not evaluated for the particulate inhalation pathway. Nornmal site
worker activities are unlikely to raise dust in anobunts or for periods of tine which would
result in significant exposures. Therefore, risks fromthe particulate inhalation pathway under
exposure scenarios that do not include dust-producing activities can be expected to be
insignificant conpared to risks fromother soil exposure pathways, and have not been quantified

2. Mogas Spill

Under current and future use, it is possible that a worker coul d be exposed to chemcals
detected in soil if excavation were to occur in the nogas spill area. This mght occur for
utility repair or new building construction. Because of the linmted extent of this spill
(represented by sanpling |ocation 44B-92-06X), long-term repeated exposure is considered to be
unlikely. Therefore, worker exposure that would be chronic in duration was not eval uated

It was assunmed that a construction worker woul d be exposed to chenicals in the surface and
subsurface soil in the area of the nbgas spill for a period of three nonths (5 workdays for 12
weeks). This represents a conservative assunption because repeated exposure to soil in this
particular area is unlikely. It was further assuned that the worker woul d be exposed through
direct contact with the chem cals and through the incidental ingestion of soil particles. The
maxi mum concentration detected at any depth at sanpling | ocati on 44B-92-06X was sel ected to
represent the EPC. Most of the residual contam nati on associated with the nbgas rel ease was
detected and reported as TPHC. This is consistent with the conposition of nbgas, a high-octane
| eaded gasoline. Because no dose-response value exists with which to evaluate the toxicity of
TPHC, a surrogate dose-response val ue was used, that of gasoline. Details of this evaluation
are covered in SI Report, Section 4, Volune |

B. Baseline R sk Assessnent Results

Excess lifetinme cancer risks were determ ned for each exposure pathway by multiplying the
exposure level with the chem cal -specific cancer factor. Cancer potency factors have been

devel oped by USEPA from epi dem ol ogi cal or aninal studies to reflect a conservative "upper
bound" of the risk posed by potentially carcinogenic conpounds. That is, the true risk is
unlikely to be greater than the risk predicted. The resulting risk estinates are expressed in
scientific notation as a probability (e.g., 1 x 10-6 for 1/1,000,000) and indicate (using this
exanpl e), that an average individual is not likely to have greater that a one in a mllion
chance of devel opi ng cancer over 70 years as a result of site-related exposure as defined to the
conmpound at the stated concentration. Current USEPA practice considers carcinogenic risks to be
addi ti ve when assessing exposure to a mxture of hazardous substances. Two standard approaches
are commonly used for estimating cancer risks for cPAHs. The first and nore conservative is the
benzo(a) pyrene [B(a)P] approach. Cancer risk estinmates are nmade assumng that all cPAHs are as
potent as benzo(a)pyrene. This standard approach was the nethod used by USEPA Region | at the
tine that the risk estinates for the Maintenance Yards were devel oped. The second nethod is the
toxi c equival ency factor (TEF) approach which utilizes TEFs to convert each cPAH s concentration
to an equival ent concentrati on of benzo(a)pyrene thereby establishing a potency relative to
B(a)P, which is the nethod which has been recently adopted for use by USEPA Region I.

The hazard i ndex was al so cal cul ated for each pathway as USEPA's neasure of the potential for
non-carci nogeni c health effects. A hazard quotient is calculated by dividing the exposure | eve
by the reference dose (RfD) or other suitable benchmark for non-carcinogenic health effects for
an individual conpound. Reference doses have been devel oped by USEPA to protect sensitive

i ndividual s over the course of a lifetine and they reflect a daily exposure level that is likely
to be without an appreciable risk of an adverse health effect. R Ds are derived from

epi demi ol ogi cal or animal studies and incorporate uncertainty factors to hel p ensure that
adverse health effects will not occur. The hazard quotient is often expressed as a single val ue
(e.g., 0.3) indicating the ratio of the stated exposure as defined to the RfFD value (in this
exanmpl e, the exposure as characterized is approxi mately one-third of an acceptabl e exposure

|l evel for the given conpound). The hazard quotient is only considered additive for conpounds
that have the same or simlar toxic endpoint and the sumis referred to as the hazard index
(H). (For exanple: the hazard quotient for a conpound known to produce |iver danage shoul d
not be added to a second whose toxic endpoint is kidney damage).

Tabl es 9 through 16 depict the carci nogenic and non-carcinogenic risk summary for the
contam nants of concern for each exposure pathway previously described for the Mintenance



Yar ds

1. Crankcase Rel eases

Ri sk estinmates made under a construction worker exposure scenario for crankcase rel eases at the
Mai nt enance Yards fell within the USEPA Superfund target risk range of 1E-4 to 1E-6 excess
cancer risk for carcinogens and a target H of 1. The cancer risk estinmates ranged from4E-6 to
5E-5, assum ng exposure to ACC average and nmaexi mum concentrations (in soil to a depth of 10
feet). Inpacts frominhal ation exposure were determned to be negligible. The carcinogenic
risks frominhalation ranged from3E-8 to 8E-8 at the anbient particulate limts of 50 and 150
g/ n8, respectively. The hazard indices ranged from0.04 to 0.1. These risks are well within
USEPA Superfund target risk limts.

Ri sk estinates made under a | ong-term worker exposure scenari o exceeded the USEPA Superfund
target risk range of 1E-4 to 1E-6 excess cancer risk for carcinogens. The cancer risk estimates
ranged from4E-3 to 7E-4, assum ng exposure to AOC naxi mum and average concentrations (in soi

to a depth of 2 feet).

The chemicals that contribute nost significantly to carcinogenic risk are cPAHs, arsenic, and
beryllium (A though the cancer risk associated with long-termexposure to arsenic is 1.3 x
10-5, the average concentration of arsenic in surface soil across the Miintenance Yards [14 ppn]
is below the base-wi de cal cul at ed background concentration of 21 ppm As discussed in the S
Report, berylliumdoes not appear to be related to Arny activity and is probably naturally
occurring.) The hazard indices for both exposure scenarios are bel ow or approxi mate 1

2. Mogas Spill

Ri sk estinates made under a construction worker exposure scenario for the nogas spill in the
Canni balization Yard fell within the acceptabl e USEPA Superfund target risk range of 1E-4 to
1E-6 excess cancer risk for carcinogens. The cancer risk estinmate was cal cul ated to be 2E-6,
assum ng exposure to the nmaxi mum concentration found at sanpling | ocati on 44B-92-06X. The H
was estimated at 1.9. The chemicals that contribute nost significantly to the H are arsenic
(H =0.8) and TPHC (H = 0.7). Follow ng USEPA ri sk assessnent gui dance, when an H exceeds
1.0, it is appropriate to consider the toxicol ogi cal endpoints upon whi ch the non-carcinogenic
hazards are based and the target organs for toxicological effects. Hazard indices for

i ndi vi dual conpounds shoul d properly be added together only if the toxicological endpoints or
nmechani sns of action of the conpounds are simlar. In the case of arsenic and TPHC, their

t oxi col ogi cal effects would be expected to differ. The dose/response value for arsenic is based
on effects to the skin (i.e., hyperpignmentation and keratosis) while the dose/response val ue for
TPHC (gasoline) is based on reduction in body weight gain. The toxicity of gasoline is
attributed primarily to Central Nervous Systemeffects. Because the toxicological endpoints of
concern for arsenic and TPHC are different, it is inappropriate to add their hazard indices
together. Therefore, based on this consideration, the noncarcinogenic H would be | ess than
1.0.

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by

i npl enenting the response action selected in this ROD, nay present an inmminent and substantia
endangernent to public health and welfare. Specifically, current or future exposure to the
surface soils for a working lifetime poses a threat to human health. Therefore, based on
estimated hurman health risk, the renedial nethod focuses on treatment of, and/or mnim zing
exposure to contamnants within the top two feet such that the cancer risk estimates fall within
USEPA Superfund target risk range. Contaminants which drive the risk in the top two feet of
soil are predom nantly cPAHs. Arsenic and berylliumal so are carcinogeni c conpounds but only
contribute approximately 5 percent to the cancer risk estimate and are believed to be naturally
occurring. Therefore, based on estinmated risk, renedial methods will focus on the organic
contami nants present, prinmarily cPAHs.

C. Ecological R sk Eval uation

A prelimnary ecol ogical risk evaluation was perfornmed for the Miintenance Yards. It was
concl uded that no significant habitat for resident or mgratory ecol ogical receptors occur at
the site, and no rare or endangered species are known to occur in the vicinity of the

Mai nt enance Yards. The Mintenance Yards are typically filled with parked heavy equi pnent



vehi cl es and are surrounded by fence. The sites are devoid of any woody or herbaceous
vegetation. Based on the |ack of ecol ogi cal exposure pathways, no conparison of surface soi
anal ytes to protective contam nant |evel (PCL) reference val ues was conducted

In conclusion, based on this evaluation, it is not likely that the contam nants found within the
Mai nt enance Yards will inpact ecological receptors at the site. Potential risks for exposure

to surface water and sedinments in the portion of Cold Spring Brook adjacent to this general area
are being evaluated as part of the AREE 70 eval uation

VI1. DEVELOPMENT AND SCREEN NG OF ALTERNATI VES
A Statutory Requirenents/Response hjectives

Under its legal authorities, the Arny's primary responsibility at Superfund sites is to
undertake renedial actions that are protective of human health and the environment. In

addi tion, Section 121 of CERCLA establishes several other statutory requirenents and
preferences, including: a requirenent that the renedial action, when conplete, nust conply with
all federal and nore stringent state environnental standards, requirements, criteria or
limtations, unless a waiver is invoked; a requirenment that a renedial action be cost-effective
and utilize permanent solutions and alternative treatnent technol ogi es or resource recovery

t echnol ogi es to the maxi num extent practicable; and a preference for renedi es in which treatnent
whi ch permanently and significantly reduces the volunme, toxicity or nobility of the hazardous
substances is a principal elenent over renedi es not involving such treatment. Response
alternatives were devel oped to be consistent with these Congressional nandates

Based on prelimnary infornation relating to types of contam nants, environnental nedia of
concern, and potential exposure pathways, renedial action objectives were developed to aid in

t he devel opnent and screening of alternatives. These renedial action objectives were devel oped
to mtigate existing and future potential threats to public health and the environnment. The
response objectives are

1. Mnimze direct contact/ingestion and inhalation with surface soils at the M ntenance
Yards which are estimated to exceed the USEPA Superfund target range of 1E-4 to 1E-6
excess cancer risk for carcinogens.

2. Reduce off-site run-off of contam nants that mght result in concentrations in excess
of anbient surface water quality standards and in background concentrations in
sedi ment s.

3. Reduce or contain the source of contamination to mnimze potential mgration of
contam nants of concern which mght result in groundwater concentrations in excess of
the MCLs.

B. Technol ogy and Alternative Devel opnent and Screening

CERCLA and the National Contingency Plan (NCP) set forth the process by which renedial actions
are evaluated and selected. |In accordance with these requirenments, a range of alternatives was
devel oped for the site

The FS devel oped a range of alternatives in which treatment that reduces the toxicity, nobility,
or volune of the hazardous substances is a principal element. This range included an
alternative that renoves or destroys hazardous substances to the maxi num extent feasible,
elimnating or minimzing to the degree possible the need for |ong-termnanagenent. This range
also included alternatives that treat the principal threats posed by the site but vary in the
degree of treatnent enployed and the quantities and characteristics of the treatnment residuals
and untreated waste that nust be nanaged; alternatives that involve little or no treatnent but
provi de protection through engineering or institutional controls; and a no action alternative

As discussed in Sections 3 and 4 of the FS, the FS identified, assessed and screened

t echnol ogi es and process options based on inplenmentability, effectiveness and cost. COver 20

t echnol ogi es were determned to be potentially applicable to neet the remedi al response

obj ectives. This assessnent retained certain technol ogi es and process options which led to the



assenbly of a nunber of renedial alternatives. Section 5 of the FS identified, eval uated and
screened 11 renedial alternatives based on inplenentability, effectiveness and cost, as
described in Section 300.430(e)(4) of the NCP. Fromthis screening process, seven renedial
alternatives were retained for detailed analysis. Table 17 identifies the seven alternatives
that were retained through the screening process, as well as those that were elimnated from
further consideration

VIII. DESCR PTION OF ALTERNATI VES

This Section provides a narrative summary of each alternative as evaluated in the FS. El even
alternatives were initially developed in the FS Report. O the 11 alternatives, seven were
retained in the FS screening step and were evaluated in detail. The seven alternatives are
sumari zed below. Tine and cost for conpletion of each Alternative as reported in the FS was
based on the Arny occupying the Miintenance Yards until the summer of 1996. A detailed tabular
assessnent of each alternative can be found in Table 7-1 of the FS Report.

A Aternative 1: No-Action
. G oundwat er and stormat er/ sedi ment nonitoring

The No Action Alternative involves sanpling of groundwater nonitoring wells and

stormwat er catch basins |ocated within and downgradi ent of the Mintenance Yards. There is no
data indicating that off-site mgration of contam nants is a problemat the M ntenance Yards
However, as a conservative neasure, sanpling of groundwater fromsix existing wells and
stormnat er/ sedi nent fromthe two catch basins located in the Mintenance Yards woul d be
perforned yearly for a five-year period to nonitor for any potential mgration of contam nants
even though such mgration is not likely. Analytes tested would be those tested in the S
(ABB-ES, 1993) for the Maintenance Yards. The No Action Alternative does not involve renedia
actions to control migration of contam nants or institutional controls to prevent exposure to
contam nated soils within the Maintenance Yards. As required by CERCLA, Alternative 1 is
devel oped to provide a baseline for conparison with the other renedial alternatives.

Estimated Time for Restoration: not applicable
Estimated Capital Costs: $0
Esti mated Operati on and Mai ntenance Costs: $133, 000
(net present worth)
Esti mated Total Costs: $133, 000
(net present worth, assuming 10 percent discount rate)

B. Aternative 2: Fencing/Asphalt Batching Hot spot Areas

. Excavat e hot spot areas,

. Asphal t batch hot spot area soils on site

. Mai ntai n fenci ng around the Mintenance Yards and i npl enent deed and | and use
restrictions, and

. G oundwat er and stormat er/ sedi ment nonitoring

This alternative includes preventing access by naintaining fencing around the site that would
prevent access thereby minimzing potential exposure pathways. Deed restrictions would act as
an institutional control to ensure that the fence remained intact in the future. Excavation and
cold mx asphalt batching soil fromthe hot spot areas in the would reduce the vol une of

contami nants present in the highest concentrations at the Maintenance Yards. Sanpling and

anal ysis of groundwater, stormater and sedinents as discussed in Alternative 1 would al so be
perforned as a conservative nmeasure to nonitor for off-site mgration

The | ocation-specific applicable or relevant and appropriate requirenent (ARAR) identified for
this alternative regarding wetlands protection will not be net if contam nants fromthe

Mai nt enance Yards are currently mgrating off-site via the stormvater system This alternative
will not reduce potential off-site runoff of contam nants in surface water fromthe Mi ntenance
Yards to the wetlands. Alternative 2 would not conply with chem cal -specific risk-based val ues
because the renedi ati on woul d not reduce contam nant concentrations to these |evels.

Remedi ation would limt exposure to these chemcals.



Estimated Time for Restoration: Approximately three weeks for treatnent; restorati on conpleted
prior to closing of the Mintenance Yards
Estimated Capital Costs: $204, 000
Esti mated Operati on and Mai ntenance Costs: $152, 000
(net present worth)
Esti mated Total Costs: $356, 000
(net present worth, assumi ng 10 percent discount rate)

C. Aternative 3: Capping Bite/Asphalt Batching Hot Spot Areas

. Excavat e hot spot areas,

. Asphal t batch hot spot area soils on site

. Cap entire site with asphalt pavenent and inplenment deed and | and use restrictions,
and

. G oundwat er nonitoring

This alternative entails excavating and asphalt batching the hot spot area soils on site
capping the entire site with asphalt paverment, and groundwater nonitoring. Excavation and
asphalt batching soil fromthe hot spot areas in the Cannibalization Yard woul d reduce the

vol ume of contam nants present in the highest concentrations at the Mintenance Yards. Asphalt
bat ched material fromthe hot spots can be used as paving base nmaterial for the cap. Capping
the site with bitum nous paverment woul d minimze potential exposure pathways, thus mtigate
future risk to public health associated with the surface soil. Additionally, potential of
contaminant mgration off-site is mnimzed. Deed and | and use restrictions would act as an
institutional control to ensure that the cap remained intact in the future. Sanpling and

anal ysis of groundwater within or downgradi ent of the Mintenance Yards woul d al so be perforned
as detailed in Alternative 1.

The location-specific ARAR identified for this alternative regarding wetlands protecti on woul d
be met. This alternative covers the site with pavenent, thus reduci ng potential off-site runoff
of contam nants in surface water fromthe Mintenance Yards to the wetlands. The remedy will be
desi gned and constructed to manage the increased surface water flow (due to paved surfaces) in a
manner that will mnimze inpact to the adjacent wetlands. Alternative 3 would not conply with
chem cal -specific risk-based val ues because the renediati on woul d not reduce contam nant
concentrations to these levels. However, renediation would lint exposure to these chemcals

Estimated Tinme for Restoration: Approxinmately three nonths; restoration conpleted prior to
cl osing of the Maintenance Yards.
Estimated Capital Costs: $1,017,000
Esti mated Operati on and Mai ntenance Costs: $204, 000
(net present worth)
Esti mated Total Costs: $1,221, 000
(net present worth, assuming 10 percent discount rate)

D. Aternative 5: Asphalt Batching Site/ Asphalt Batching Hot Spot Areas

. Excavate the top two feet across the site and contam nated soils in the hot spot
ar eas,

. St ockpi | e/ sanpl e/ anal yze soils and asphalt batch soil that exceed cleanup |evels,

. Backfill excavations with stockpiled soil not found to be contam nated above site
cl eanup | evel s

. Pl ace asphalt batched naterial on the site surface, and

. G oundwat er nonitoring

This alternative involves excavating the top two feet of soil across the Maintenance Yards and
contam nated soils in the hot spot areas; placing excavated soils in piles at the site for
sanpling and anal ysis; asphalt batching soils which exceed site cleanup |evels; and perform ng
groundwat er nmonitoring at the Maintenance Yards. Soil with concentrati ons bel ow the cl eanup
criteria will be placed back in the excavation area. Asphalt batching would i nmobilize the
contami nants exceedi ng cleanup levels present in the top two feet, thus minimzing direct
contact/ingestion and inhalation of the soils having a carcinogenic risk. Excavation and
asphalt batching soil fromthe hot spot areas in the Cannibalization Yard woul d reduce the

vol ume of contam nants present in the highest concentrations at the Mi ntenance Yards



Additionally, potential of contam nant migration off-site is mnimzed. Sanpling and analysis
of groundwater within or downgradi ent of the Mintenance Yards woul d al so be perforned as
detailed in Alternative 1.

As described in the May 1994 Final FS Addendum a pavenent wearing course placed over the

bat ched material was not included in the FS cost as it reportedly woul d not be required by the
regul atory agencies. However, as detailed in the Proposed Plan, the Arny has chosen to add a
pavenent wearing course for a vehicle parking surface over the asphalt batched material as part
of Alternative 5. Addition of the wearing course will ensure the integrity of the asphalt
batched material as a parking |ot base for current and future property use.

The location-specific ARAR identified for this alternative regarding wetlands protecti on woul d
be met. This alternative covers the site with pavenent, thus reduces potential off-site runoff
of contam nants in surface water fromthe Mintenance Yards to the wetlands. The remedy will be
desi gned and constructed to nmanage the increased surface water flow (due to paved surfaces) in a
manner that will mnimze inpact to the adjacent wetlands. Alternative 5 would not conply with
chem cal -specific risk-based val ues, because renedi ati on woul d not reduce contam nant
concentrations to these levels. However, renediation would linit exposure by i mobilizing the
contami nants. Asphalt batching binds the contam nants within an asphalt nmatrix via chem cal and
physi cal processes. Ceanup |levels are achieved by reduci ng the concentration of nobile
cont am nant s.

Estimated Time for Restoration: Approximately four nonths for treatnent; restorati on conpleted
prior to closing of the Mintenance Yards.
Estimated Capital Costs w wearing course: $1, 865, 000
Esti mated Operati on and Mai ntenance Costs: $72, 000
(net present worth)
Esti mated Total Costs: $1, 937,000
(net present worth, assumi ng 10 percent discount rate)

E. Aternative 7. Bioventing Site and Hot Spot Areas

. Install and operate bioventing systemto treat entire site and the hot spot soils.
. G oundwat er nonitoring

This alternative includes bioventing the entire site and the hot spot areas, and performng
groundwater nmonitoring. Details of the bioventing technology are discussed in Section 4.3 of
the FS. This alternative includes initial nutrient injection by tractor; and installation of
vapor extraction and injection trenches and approxi mately 20 bioventing wells, with associated
pi ping, blowers, and humdifier. To prevent short circuiting of air, an asphalt pavenent cap
will be installed over the entire area of the Miintenance Yards. Bioventing will reduce the
contami nants present in the top two feet thus mnimze direct contact/ingestion and inhal ation
of the soils having a carcinogenic risk. Additionally, the concentrati ons of the contam nants
of concern are reduced towards background |l evels in depths below two feet over the site area as
well as in the hot spot areas. Because the bioventing systemrequires a cap to prevent short
circuiting of air, the potential of contaminant mgration off-site is imuediately mni mzed upon
construction of the cap. Sanpling and anal ysis of groundwater within or downgradient of the

Mai nt enance Yards woul d be perforned as detailed in Alternative 1. Duration of nonitoring would
be for the treatnent period (estinmated to be 10 years).

The location-specific ARAR identified for this alternative regarding wetlands protecti on woul d
be met because the wetl ands woul d not be adversely affected by the renedial action. This
alternative covers the site with pavenent, thus reduces potential off-site runoff of

contami nants in surface water fromsoils of the Maintenance Yards to the wetlands. The renedy
wi Il be designed and constructed to manage the increased surface water flow (due to paved
surfaces) in a manner that will mnimze inpact to the adjacent wetlands. Al ternative 7 would
comply with the chem cal -specific risk-based cleanup | evels by pronoting destructive

bi odegradati on of the carcinogenic organic conpound. in the top two feet of the soil and
reducing the risk to within the USEPA Superfund target risk range of 1E-4 to 1E-6.

The initial injection of nutrients would need to be nonitored so as to not inpact either Gove
Pond and its wetlands or the Grove Pond water supply wells. This would mnimze human health
ri sks associated with nitrate/nitrite in groundwater and ecol ogical risks associated with



nitrate and phosphate migrating to surface water. The MADEP Central Regional Ofice Water
Supply Section has indicated that bioventing is not recommended within public water supply
aqui fer area. The concerns that they have include: high soil perneability, proxinmty to the
G ove Pond Wl ls, nobilization of contam nants through nutrient addition, the tine to conplete
degradation, and the difficulty biodegradi ng cPAHs. However, nutrients would be scientifically
applied and nonitored and are not expected to increase the solubility and migrati on of cPAHs.

Treatability studies were conducted to determ ne the effectiveness of bioventing in reducing
cPAH and TPHC concentrations within the soils of the Miintenance Yards. Based on the 1993

Bi ol ogi cal Treatability Study Report by ABB Environnental Services, Inc. (ABB-ES), bioventing
does not appear to be nearly as effective as landfarm ng or conposting and in fact may not be an
effective alternative. The estimated treatnent period to achieve a total cPAH concentration
reduction to 7 ppmis 10 years.

Estimated Time for Restoration: up to 10 years treatnent; site restored approxi mately eight
years after closing of the Miintenance Yards.
Estimated Capital Costs: $1,070, 000
Esti mated Operati on and Mai ntenance Costs: $478, 000
(net present worth)
Esti mated Total Costs: $1, 548,000
(net present worth, assuming 10 percent discount rate)

F. Aternative 8 Landfarm ng Site/Excavati ng and Landfarm ng Hot Spot Areas

. Mechani cal |y screen surface soil to renove pavenent pieces.
. Excavat e hot spots.

. Landf arm hot spot soils and site soils.

. G oundwat er nonitoring.

This alternative involves nmechanically screening out the asphalt pavenent pieces from surface
soil, landfarmng the entire area of the Mi ntenance Yards, excavating and | andfarm ng the hot
spot area soils that exceed cl eanup | evels, and performng groundwater nonitoring. Landfarm ng
will reduce the contam nants present in the top two feet thus mnimze direct contact/ingestion
and inhalation of the soils. Additionally, the concentration of the contam nants of concern
coul d be reduced in depths below two feet over the site area by applying excess nutrients and
water to the soil surface. To enable the yards to be used in part during renediation, design
woul d be based on treating a portion of the yard while the other portion renained functional as
a mai ntenance yard. After yard closure, the remaining portion would be renedi ated. Sanpling
and anal ysis of groundwater wi thin or downgradi ent of the M ntenance Yards woul d be perforned
as detailed in Aliternative 1. Duration of nonitoring would be for the treatnent period
(estimated to be seven years assunming yard closure in the sumer of 1996).

The location-specific ARAR identified for previous alternatives regarding wetlands protection is
not applicable since as part of the |andfarm ng operation, for Alternative 8, catch basins would
be renoved thus elimnating any flowto the wetlands. Alternative 8 would conply with the

chem cal -specific risk-based cleanup | evels by pronoting destructive bi odegradati on of the

car ci nogeni ¢ organi ¢ conpounds in the top two feet of the soil and reducing the risk to within

t he USEPA Superfund target risk range of 1E-4 to 1E-6.

As described in Alternative 7, nutrients would need to be nonitored so as to not inpact either
G ove Pond and its wetlands or the Gove Pond water supply wells. The MADEP Central Regi onal
Ofice Water Supply Section has indicated that landfarmng is not recormended within a public
wat er supply aquifer area for the sanme concerns discussed in Alternative 7. MNutrients would be
scientifically applied and nonitored and are not expected to increase the solubility and

m grati on of CcPAHs.

Treatability testing and literature studies indicate that the TPHC and cPAH contam nants in the
Mai nt enance Yard soils are biodegradable. Biodegradation of cPAHs in the soil is expected to
occur slowy, because it was not observable within the |aboratory treatnent tinme of 69 days.
However, biorenediation treatnent tine data indicates that cPAHs (specifically benzo(a)pyrene,
which is one of the nore difficult cPAHs to bi odegrade) have a half-life of approximately 11.5
nonths. Treatability testing al so indicated that approximately 50 percent of the TPHC

bi odegraded within the first nonth foll owed by slower reduction of the nore recalcitrant TPHC



conpounds. Biorenedi ation pilot-scale testing of the ACCs 44 and 52 soils is recommended as a
design activity. Biorenediation of the first 20 percent of the Mintenance Yards will serve as
this test. Results will be used to further refine the design for treatnent of the remaining 80
percent of the yards

Estimated Tinme for Restoration: up to seven years treatnent. Site restored approxinately five
years after closing of the Mintenance Yards
Estimated Capital Costs: $621, 000
Esti mated Operati on and Mai ntenance Costs: $932, 000
(net present worth)
Esti mated Total Costs: $1,553, 000
(net present worth, assuming 10 percent discount rate)

G Aternative 9: Treatnent of Site and Hot Spot Area Soils at a Central Soil Treatnent
Facility

. Excavate the top two feet across the site and contam nated soils in the hot spot
areas. Mechanically screen to renove pavenent pieces

. St ockpi | e/ sanpl e/ anal yze soils and renove soil that exceeds cleanup levels off-site
for treatment.

. Conpost/ asphalt batch soils at a central soil treatnent facility or di spose/treat
off-base if unsuitable for treatment on-base.

. G oundwat er nonitoring

Alternative 9 includes excavating the top two feet of soil across the site and contam nated
soils in the Cannibalization Yard hot spot areas; placing excavated soils in piles at the site
for sanpling and analysis; transporting soils which exceed site cleanup levels to a central soi
treatnent facility on base; and perform ng groundwater nonitoring at the M ntenance Yards. As
a pre-treatnent process, surface soil in areas of the site containing bitum nous pavenent pieces
woul d be nechanically screened to renove | arge sized fragnents. Screened debris and pavenent
will be transported to the central soil treatnment facility for crushing and asphalt batching.

As evaluated in the FS, the top two feet of soil fromapproxi mately 20 percent of the yard (west
end of the yard) and the Canni balization hot spot areas woul d be excavated first. This phase of
the remedi ati on woul d serve as a pilot test for w ndrow conposting treatnent. The remai ning 80
percent of the yard would continue to be utilized by the Arny and woul d not be renediated as
part of Alternative 9 until yard closure

The proposed facility is discussed in the FS Report and the Final Siting Study Report (January
1994). The treatnent nethods to be used at the facility would be conposting and cold m x
asphalt batching. These treatnent nethods would result in the reuse of soils on Fort Devens.
Excavated soil which is unsuitable for treatnment (if any) at the central soil treatnent facility
will be treated and/or disposed of off-base at an approved facility.

Alternative 9 woul d reduce the contam nants present in the top two feet and hot spot areas
excavated. Soils with contam nants exceeding cleanup | evels would be renoved fromthe site upon
yard closure permtting i mrediate reuse of the site. This will neet the renedial objectives of
mnimzing direct contact/ingestion and inhalation of the soils having a carcinogenic risk
Sanpl i ng and anal ysis of groundwater within or downgradi ent of the Mintenance Yards woul d al so
be performed as detailed in Alternative 1.

The location-specific ARAR identified for this alternative regarding wetlands protecti on woul d
be met. This alternative renoves contam nated surface soils, thus reduces potential off-site
runof f of contaminants in surface water fromsoils of the Maintenance Yards to the wetl ands.
This alternative also needs to be in conpliance with the Massachusetts Hazardous Waste Rul es,
Location Standards for Facilities (310 CVR 30.700-30.707) regarding locating treatnment facility
operations on |ands that are not overlaying an actual, planned, or potential public or private
drinking water supply. |If a groundwater recharge area does underlie a selected site, the site
has to be relocated or a waiver, if appropriate, would have to be obtai ned under the State
regul ations. Details of the siting evaluation for the proposed facility are covered by the
Siting Study Report. Alternative 9 would conply with the chenical -specific risk-based cl eanup



levels. Conpliance is achieved by physically renoving soils containing carcinogenic organic
conmpounds exceedi ng the cleanup concentration in the top two feet of the soil thereby mtigating
the risk to within the USEPA Superfund target risk range of 1E-4 to 1E-6. As described in
Alternative 8, treatability testing and literature studies were conducted. They indicate that
the TPHC and cPAH contami nants in the Miintenance Yard soils are bi odegradabl e, however

bi odegradati on of cPAHs and recalcitrant TPHC in the soil are expected to occur slowy.

Estimated Tinme for Restoration: Site restoration conplete approxinately two nonths after
cl osing of the Maintenance Yards.
Estimated Capital Costs: $2,739, 000
(net present worth)
Esti mated Operati on and Mai ntenance Costs: $659, 000
(net present worth)
Esti mated Total Costs: $3,398, 000
(net present worth, assumi ng 10 percent discount rate)

I X,  SUMVARY CF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

Section 121(b)(1) of CERCLA presents several factors that at a minimumthe Arny is required to
consider in its assessment of alternatives. Building upon these specific statutory nandates,
the NCP articulates nine evaluation criteria to be used in assessing the individual renedia
alternatives.

A detail ed analysis was perforned on the alternatives using the nine evaluation criteria in
order to select a site renedy. Specific discussion regarding this analysis is provided in
Section 6.0 of the FS Report. The nine criteria are sumari zed as foll ows:

Threshold Criteria

The two threshold criteria described below nust be net in order for the alternatives to be
eligible for selection in accordance with the NCP

1. Overall protection of hunman health and the environnent addresses whether or not a
renedy provi des adequate protection and descri bes how ri sks posed t hrough each pat hway
are elimnated, reduced or controlled through treatnent, engineering controls, or
institutional controls.

2. Conpliance with ARARs addresses whether or not a renedy will neet all of the ARARs of
other federal and state environnental |aws and/or provide grounds for invoking a
wai ver .

Primary Balancing Oriteria

The following five criteria are utilized to conpare and evaluate the elenents of one alternative
to another that neet the threshold criteria.

3. Long-termeffectiveness and pernanence addresses the criteria that are utilized to
assess alternatives for the long-termeffectiveness and pernanence they afford, al ong
with the degree of certainty that they will prove successful

4. Reduction of toxicity, nobility, or volume through treatnent addresses the degree to
which alternatives enploy recycling or treatnent that reduces toxicity, mobility, or
vol ume, including howtreatnment is used to address the principal threats posed by the
site

5. Short-termeffectiveness addresses the period of tine needed to achieve protection and
any adverse inpacts on hunman heal th and the environnent that nay be posed during the
construction and i npl enentation period, until cleanup goals are achieved.

6. Inplementability addresses the technical and adm nistrative feasibility of a renedy,
including the availability of materials and services needed to inplenent a particul ar
option



7. Cost includes estimated capital and Qperation Miintenance (0% costs, as well as
present-worth costs

Modi fying Oriteria

The nodifying criteria are used on the final evaluation of renedial alternatives generally after
the Arny has received public comment on the FS and Proposed Pl an.

8. State acceptance addresses the state's position and key concerns related to the
preferred alternative and other alternatives, and the state's comments on ARARs or the
proposed use of waivers.

9. Comunity acceptance addresses the public's general response to the alternatives
described in the Proposed Plan and FS report

Fol l owi ng the detailed anal ysis of each individual alternative, a conparative analysis, focusing
on the relative performance of each alternative against the nine criteria, was conducted. This
conparative analysis can be found in Table 7-1 of the FS Report. It should be noted that Section
VI11 of the ROD presents the alternatives as they appear in the FS Report. Upon the Arny's

sel ection of the preferred alternative and devel opnent of the Proposed Plan, two concerns were
rai sed by the regul atory agenci es that subsequently resulted in applying deed restrictions.

One concern was potential residential exposure to Miintenance Yard soils. The Miintenance Yards
and adj acent Barnum Road area have been targeted by the Massachusetts Governnent Land Bank for
future redevel opment as a rail/industrial area. The quantitative risk evaluation and cl eanup
levels for the site assunme this area will renain zoned for comercial/industrial use. Since the
ri sk evaluati on was not perforned considering residential exposure, an institutional contro
woul d need to be inplenmented to ensure that the proposed comercial/industrial use for the

Mai nt enance Yards coul d not be changed to residential use. Consequently, the Arny has applied a
deed restriction to Alternatives 5, 7, 8 and 9 which would prohibit residential devel opnent

wi thin the Maintenance Yards

The second concern was the |lack of analytical data for soil between 2 feet and 5 feet bgs.
Sanpl i ng and anal yses were perforned during the SI on soil depths of 0 to 2 feet, 5 to 7 feet,
and 10 to 12 feet bgs (Boring G3M 92-04X was sanpled at 0-2, 12-14 and 26-28 foot intervals).
Soil between 2 and 5 feet was not sanpled. However, contam nants were found to be typically

hi gher in surface soil sanmples (0 to 2 feet) and generally absent or of |ower concentration with
depth which is consistent with the reported rel ease nechani sms (| eaking or spilled vehicular
fluids). Contam nant concentrations in subsurface soils are unlikely to be higher than or equa
to contam nant concentrations in surface soils. R sk estimates for only one of three probable
soi |l exposure scenari os eval uated exceeded acceptable limts for carcinogens. The scenario for
whi ch risks exceeded acceptable limts assunmes a working lifeti me exposure (250 days/year for 25
years) of a mai ntenance worker to surface soil (top 2 feet). Risk estimates for construction
wor ker scenarios (exposure to surface and subsurface soils [0 to 10 feet] for three nonths) were
within acceptable limts.

Al though risks associated with exposure to soils deeper than 2 feet are within acceptable range
the possibility exists that the entire top two feet of soil could be renoved for a future | and-
use scenario, and the 2- to 4-foot subsurface soil would becone "surface" soil. The possibility
al so exists that contam nants below 2 feet in depth could be at greater or simlar
concentrations to the surface soils. There is no analytical information available for this soi
Il evel to conclude, w thout a doubt, that there would be no carcinogenic risk should the top two
feet of soil be renoved

Consequently, as a protective neasure, the Arny has applied institutional controls in the form
of deed restrictions to Alternatives 5, 8 and 9. (A ternative 7, which entails treatnent of
subsurface soils would not require these institutional controls). The deed restrictions will
prohibit the renoval of the top 2-foot cover or barrier fromthe site to prevent any possible
future long-term (working lifetime) surface soil exposure scenarios to what are presently
classified as subsurface soils. Additionally, the deed restrictions will institute soi
nanagenent procedures should future excavation bel ow 2 feet occur



The section bel ow presents the nine criteria and a brief narrative surmary of the alternatives
and the strengths and weaknesses according to the detailed and conparative analysis. A detailed
assessnent of each alternative according to the nine criteria can be found in Section 6.0 of the
FS Report.

1. Overall Protection of Human Health and the Environnent

This criterion is one that, according to CERCLA, nust be nmet for a renedial alternative to be
chosen as the final remedy for the site. Overall Protection of Human Health and the Environnent
addresses how an alternative as a whole will protect hunan health and the environnent. This

i ncl udes an assessnment of how public health and environnental risks are properly elimnated,
reduced, or controlled through treatnent, engineering controls, or institutional controls.

Alternative 1, the No Action alternative is not protective in that it provides no renedia
action, and does not inpose institutional controls to prevent exposure to known contam nants.
USEPA' s target risk range would likely continue to be exceeded indefinitely for a site worker
wi thout sone type of renediation. Alternatives 2 and 3 would elimnate risks by mnimzing
exposure through institutional controls (preventing access to the site and capping,
respectively). Aternative 5 the Preferred Alternative, would achieve an irreversible
reduction in nobility of the contaminants. It is expected that remedial action tine would be
approxi mately four nmonths. Alternative 7, bioventing, would achieve risk reduction by

contam nant destruction in approxinmately 10 years. However, the risk also would be elimnated
by m ni m zi ng exposure upon installation of the cap prior to the start of biorenediation. (A
cap is required for the bioventing technol ogy.)

Alternative 8, |landfarm ng, would achieve risk reducti on by contam nant destruction in

approxi nately seven years, based on yard closure by the summer of 1996 as projected by the Arny
during the devel opnment of the FS Report, or five years, based on potential accelerated yard
closure by early 1995. Alternative 9, would be protective imediately foll ow ng soi

excavation, renoval, and backfilling at the site, estinated to be within two nonths after
operations in the Maintenance Yards cease. The soil would then be renediated at a central Fort
Devens soil treatnent facility. Aternatives 5, 7, 8 and 9 would have deed restrictions as
previously discussed in this Section

2. Conpliance with ARARs

CERCLA al so requires that the selected alternative conply with ARARs or a waiver be obtained if
the alternative does not conply. (ARARs identified for Alternative 5 are provided in Table 19).
The location-specific ARAR identified for the Maintenance Yards alternatives entails regul ations
that protect wetlands. Alternatives 1 and 2 will not reduce potential off-site runoff of

contam nants in surface water fromthe Mintenance Yards to the wetlands. Aternatives 3, 5, 7
8, and 9 all minimze the potential of off-site mgration of contam nants via the stormater
system Inpacts to wetlands due to i ncreased stormwater runoff from paved surfaces
(Alternatives 2, 3, 5, and 7) would need to be considered during remedi ati on and desi gn of

the stormmater collection system expansion. Additional |ocation-specific ARARs for siting of
hazardous waste treatnment facilities would apply to the central soil treatnent facility
(Alternative 9).

Action-specific regulations for groundwater nonitoring is an ARAR for all of the alternatives
including No Action, and would be net for all alternatives by instituting a groundwater
nmonitoring programfor each alternative. The Massachusetts Hazardous Waste Regul ati ons contain
ARARs for all remedial alternatives because of the nature of contam nation at the site. Each
alternative would conply with these regul ations during the design and inplenentati on of the
renmedial activity.

Federal and state air quality regulations would be nmet by all the alternatives. |In particular
dust suppression would be required for alternatives involving excavation, tilling, or other
activities that could generate dust.

Requirenents specific to renedial actions such as soil recycling by asphalt batching, biologica
treatnent, and | and treatment would be net by the alternatives to which they apply.



Al though there are no chemical -specific ARARs for establishing cleanup levels for the soils at
t he Mai ntenance Yards, risk-based cleanup criteria have been devel oped as a renedi ati on goal
Alternatives 1, 2, 3, and 5 do not reduce contami nant concentrations to neet these cl eanup

| evel s; however, Alternatives 2, 3, and 5 do reduce risks by mnimzing the potential for
exposure to the contaminants. Alternatives 2 and 3 rely on institutional controls to mninze
the exposure to surface soils. Aternatives 5 7, 8 & 9 do not require institutional controls
to mnimze exposure to surface soils under current and proposed industrial use scenarios.
However, they do use institutional controls to prohibit redevel opnent for residential use
Alternative 5 utilizes a treatnent process (asphalt batching) to i mobilize the contam nants in
surface soils but requires restrictions on renoval of the 2-foot cover or barrier fromthe site
to prevent any possible exposure to subsurface soils (2-foot to 5-foot |evel where sanpling was
not perforned). Al so soil nanagenent procedures are required should future excavati on bel ow 2
feet occur. Although there is no current evidence that suggests contamnant levels at 2 to 5
feet bgs would create a risk if uncovered, precautions in the formof deed restrictions would be
taken regardi ng subsurface soils. Alternatives 8 and 9 woul d neet surface soil cleanup

obj ectives by using either in-situ or ex-situ response actions but also have simlar subsurface
soil restrictions for the sanme reasons as Alternative 5. Alternative 7 would treat surface and
subsurface soils and woul d not have these restrictions

3. lLong-Term Effecti veness and Per nanence

This criterion evaluates the reliability of each alternative in protecting human health and the
environnent after the response objectives have been net, in terns of the nagnitude of residua
risk, the reliability of controls and the degree of certainty that they will prove successful

Alternative 1 provides no controls or treatnment to protect human health and the environnent.
Alternatives 2 and 3 rely mainly on institutional controls to prevent exposure to the surface
soils at the Maintenance Yards. Alternatives 5, 7, 8 and 9 utilize treatment technol ogi es
(in-situ and ex-situ) for pernanently inmobilizing or destroying the contam nants and only use
deed restrictions to prevent future conditions fromdeveloping that may result in risk to human
health or the environment. Al alternatives utilize groundwater nonitoring for five years or
for the duration of treatnment at the site (whichever is longer) fromthe start of renediation
G oundwater nonitoring is used as a neans of assessing contam nant migration to the groundwater
In terms of risk reduction over the entire site, Alternatives 8 and 9 m ght be considered the
nost effective in that the target contam nants are destroyed or physically renoved in lieu of
immobilizing as in Alternative 5. However, biodegradation of cPAHs in the soil is expected to
occur slowy (Alternatives 7, 8 and 9). Treatability testing detailed in the FS Report indicates
that Alternative 7, bioventing, is not nearly as effective in reducing contam nants as
landfarmng (A ternative 8) or conposting (conponent of Alternative 9) and, in fact, may not be
an effective alternative.

4. Reduction of Toxicity, Mbility, or Volune through Treatnent

Reduction of toxicity, nobility, or volume through treatnent are three principal nmeasures of the
overal | performance of an alternative. The 1986 amendnents to the Superfund statute enphasize
that, whenever possible, a renedy should be selected that uses a treatnent process to reduce
permanently the level of toxicity of contam nants at the site, the spread of contam nants away
fromthe source of contanination, and the volunme or anount of contam nation at the site

Al alternatives except Alternative 1 enploy treatnent as an i nportant element. Alternatives 2
and 3 will each reduce the nmobility of contaminants in the hot spot areas that wll becone
asphalt batched naterial and be utilized as a pavenent base course. Alternative 5 would reduce
the nobility of contaminants in the hot spot area soils and in the top two feet of soil across
the 8.8-acre site which exceed cleanup levels. Asphalt batched material will be the residua
remai ning after treatnment, which will be placed in a layer on the surface of the site
Alternatives 7 and 8, which utilize biological treatnment technol ogies entirely, will reduce the
toxicity, mobility, and volunme of soil contami nants and will produce no residuals after
treatnent. Alternative 7, which will entail bioventing the entire site, will treat the top two
feet and hot spot areas with potential of reducing contam nant concentrations with decreasing
effectiveness down to an approxi mate 10-foot depth across the site.

Alternatives 8 and 9, which will entail landfarm ng and off-site treatnment, respectively, would
treat the hot spot areas and the top two feet of soil. Aternative 8 would have the potentia



of reducing contam nant concentrations with decreasing effectiveness at depths below 2 feet.
Alternative 9 renoves the hot spot area soil and the top two feet of soil which exceed cl eanup
criteria fromthe site. The off-site treatnent process entails biological treatnment which
reduces the toxicity, mobility, and volune of soil contam nants and produces no residuals after
treatnent. It also uses asphalt batching on sonme soil which would reduce the nobility of
contaminants in the soil. Asphalt batched material will be the residual after treatnent which
woul d be used as roadway materi al

5. Short-Term Effectiveness

Short-termeffectiveness refers to the likelihood of adverse inpacts on hunman health or the
environnent that nmay be posed during the construction and inplenentation of an alternative unti
cl eanup goals are achieved. This criterion also considers the duration of the renedia
alternative.

Alternative 1 would have the | east inpact during inplenentation because it would not involve
construction or operation. Alternative 7 would al so have mninal inpact on the comunity,

wor kers, and environnent because renedi ation woul d take place in-situ. However, increased
stormmat er runoff fromthe cap would need to be controlled to mnimze inpacts on the wetl and
whi ch receives drainage fromthis area. Runoff control would also be an issue for Aternatives
3, 5, and 2 (to a lesser extent) which would place the inperneabl e asphalt batched naterial over
the site. Aternatives 2, 3, 5 8, and 9 involve excavation and handling of contam nated soils.
Adverse inpacts frompotential worker exposure would be nitigated by protective clothing and
equi pnrent and safe work practices. Fugitive dust would be controlled by application of water
during remedi al actions.

Conpl etion of renedial actions would be essentially imediate for Alternatives 2, 3, and 5
because work on site could be acconplished within a few weeks or nonths. As evaluated in the

FS Report, on-site remedial actions associated with Alternative 9 would be conpleted follow ng
closure of the Miintenance Yards. Soils exceeding cleanup |l evels would be taken off-site to an
on-base treatnent facility. During the devel opnment of the FS, the Arny was projecting that the
yards woul d be closed in the sumrer of 1996. Based on this projection, excavation at the site
woul d be phased (excavation of hot spots and 20 percent of the site to begin in 1994, and the
remai nder to begin in 1996) to accommbdate the Mintenance Yards cl osure schedule. However, due
to recent redevel opment interests, this schedule may be accelerated and the Arny coul d vacate
the yards by early 1995. It is likely that even under the accel erated schedule, soils fromthe
site would need to be renoved in phases to mnimze the size requirenent of the on-base
treatnent facility. Simlarly, Alternative 8 would take up to seven years to conplete, based on
phased renedi ati on (renedi ati on of hot spots and 20 percent of the site to begin in 1994, and
the remainder to begin in 1996) to accomodat e the Mintenance Yards FS projected closure
schedul e, or five years if the yards close early in 1995. Al though bioventing under Alternative
7 could begin in 1994 wi thout ngjor disruption to nornal operations, renediation is expected to
take 10 years to conplete, because this type of biorenediation is not as aggressive as

| andf arm ng or conposti ng.

6. lnplenmentability

This criterion evaluates each alternative's ease of construction and operation; admnistrative
feasibility; and availability of services, materials, equipnent, and specialists that nmay
required to construct and operate the technology. This criterion also considers the ease or
difficulty of inplementing further remedial actions at a later date, and the effect the renedia
alternative would have on continued operati ons at the Mi ntenance Yards.

Alternative 1, which only includes groundwater nonitoring, would be the easiest alternative to
inplenent at the site, and woul d have the | east inpact on future renedial actions and

Mai nt enance Yards activities. Simlarly, Alternative 2 would be relatively easy to construct
and woul d have mininmal inpact on activities at the site. Aternatives 3 and 5 would be easy to
construct because they involve asphalt batching/paving the site, which utilize comon
construction practices. However, if the yards are still functional upon commencenent of
remedi al activities, these alternatives would disrupt the yards for several weeks during
stormnat er coll ection system nodification, excavation and paving. Also, if further actionis
warranted at a |later date, the pavenent nay need to be renoved



Alternative 9 involves excavating and transporting soil, which are comon technol ogi es
Conposting technol ogy has been used for treatnent of sewage sludge and is also applicable to
bi odegradabl e contam nants in soil. This alternative would have mninmal effect on future
renmedi al actions. However, if the yards are still functional upon commencenent of renedial
actions, inplenentation would inmpact Arny activities by confining current operations to 80
percent of the yards until the Miintenance Yards close. An existing central soil treatnent
facility is not currently available; therefore, a facility will need to be sited and constructed
for soils fromthe Miintenance Yards. Construction of a facility with sufficient capacity to
treat all of the soil at once would be difficult in terns of facility siting and other

regul atory issues. Qperation of the facility would be relatively sinple and would not require
skilled operators, but nay require biorenediation specialists to nonitor perfornmance and
troubl eshoot on an as-needed basi s.

Alternatives 7 and 8 would not be difficult to construct or operate but pose aquifer protection
concerns. Nutrients for Alternatives 7 and 8 would need to be nonitored so as to not inpact
either G ove Pond and its wetlands or the Grove Pond water supply wells. Stormmater collection
syst em expansi on woul d al so be an issue for Alternative 7, since this alternative entails
capping the entire site. Also, if further action is warranted at a |later date, the paving may
need to be renoved. Alternative 8 would have mininal inpact on future actions. Aternative 7
will create simlar disturbances within the yards as Alternative 3 due to the installation of
the bioventing systemand stormater piping and appurtenances, and the paving of the site
Alternative 8 will create simlar disturbances within the yards as Alternative 9 if the yards
are still functioning upon commencenent of renedial activities

7. Cost

A conparison of the estinmated total present worth costs (based on a 10 percent discount) for
each alternative is as follows:

Alternative Total Capital Total O8M (net Total Costs (net

present worth) present worth
#1 $0 $ 133,000 $ 133,000
#2 $ 204, 000 $ 152,000 $ 356, 000
#3 $ 1,017, 000 $ 204, 000 $ 1,221, 000
#5 $ 1,865, 000 $ 72,000 $ 1,937,000
#7 $ 1,070, 000 $ 478,000 $ 1,548, 000
#8 $ 621, 000 $ 932,000 $ 1,553, 000
#9 $ 2,739, 000 $ 659, 000 $ 3,398, 000

Capital, &M and present worth costs for each alternative were calculated within a range of
accuracy of +50 percent to -30 percent. The alternatives with the |owest capital costs are
those that include little remedial action, such as Alternatives 1, 2, and 3, and those that
utilize in-situ treatment technologies (Alternatives 8 and 7). Alternatives 5 and 9, which

i nvol ve excavation and treatnment of soil, require larger capital. O&M costs are conputed on an
annual basis, and are lowest for Alternative 5, which does not require | ong-term naintenance.
&M costs for Alternatives 1, 2, 3, and 5 include environmental nonitoring for 5 years
Alternatives 7, 8, and 9 include operation of the treatnment systems and groundwater nonitoring
for the estimated duration of treatnent.

Alternatives 1, 2 and 3 which have | ow capital costs, also have |l ower total present worth cost.
Alternatives 7 and 8 have high present worth costs due to |onger treatnent durations;
Alternative 5 has high costs due to treatnent costs. Alternative 9 is the nost expensive due to
treatnent facility construction and extended treatnent duration



8. State Acceptance

MADEP has been actively involved with the Maintenance Yards during the devel opnent of the SI, FS
and this ROD. MADEP provided coments on the Arny's Preferred Alternative during the public
hearing. In sumary, MADEP believes that Alternative 5 is the nost protective of the proposed
alternatives. MADEP expressed the desire that the Arny excavate any grossly contam nated soil
that is encountered, besides the top two feet and the two hot spot areas. These would include
any areas where previous sanpling has shown that soil below 2 feet was contam nated above

cleanup | evels. MADEP al so requested that the Arny review their spill nanagenent plan for the
Mai nt enance Yards to ensure that in the interimbefore renediation, there is a good nanagenent
plan for spills and that the spill containment pad is utilized to mnimze the |ikelihood of

further contam nating soils.

A summary of these and other MADEP comments, and the Arny's responses, are included in the
Responsi veness Summary attached as Appendix Cto this ROD. The Commonweal th of Massachusetts
has indicated it's support for the renedy and the concurrence letter is located in Appendi x D of
this ROD.

9. Comunity Acceptance

The comments received by the community and | ocal governnents are summarized and responded to in
t he Responsi veness Summary attached to the ROD as Appendi x C

Comments were received froma nerchant and two town officials fromthe town of Ayer and
representative of the Fort Devens Reuse Center. Comments generally supported the Arny's choice
of the selected renedy.

X, THE SELECTED REMEDY

The remedy selected to address the contanmination identified at the Miintenance Yards is
Alternative 5 Asphalt Batching the Site/ Asphalt Batching the Hot Spot Areas. The renedy
includes the follow ng conponents: excavating the top two feet of soil across the site and the
two hot spot areas; placing excavated soils in piles at the site for sanpling and analysis; cold
m x asphalt batching soils which exceed site cleanup |levels; backfilling site excavations with
stockpil ed soil not found to be contam nated above cleanup levels and with the cold m x asphalt
bat ched material; expanding the existing stormmater collection systemincluding construction of
detention pond(s); and applying a pavenent wearing course for a vehicle parking surface over the
Mai nt enance Yards; perform ng groundwater nonitoring; and instituting deed restrictions to:

prohi bit residential devel opnent/use of the Mintenance Yards, nminimze the possibility of
long-term (working lifetine) exposure to subsurface soils, and require managenent of soils
resulting fromconstruction related activities.

The approximate cleanup tinmefrane for the selected remedy is four nmonths foll owi ng commencenent
of renedial activities.

A Soil deanup Levels

The FS investigated several nethods for establishing a cleanup | evel to achieve a cancer risk
that is within the USEPA Superfund target risk range. During a Draft FS Report revi ew neeting
with USEPA and MADEP, a cleanup |evel of 7 ppmaverage total cPAHs was selected for the FS
Report fromthe conputed target range. This value was arrived at assumng all cPAHs are as
potent as benzo(a)pyrene (the B[a] P approach), which was USEPA Region |'s standard approach for
conmputing risk estimates for cPAHs at the tine the quantitative risk eval uati on was perforned
for the Maintenance Yards. This cleanup | evel for known and suspect carcinogens (O asses A B,
and C conpounds) achi eves a 10-4 excess cancer risk |evel considering exposures via dernal
contact and incidental ingestion. (A though inhalation is a potential exposure route, risk
estimates indicate that it is an insignificant contributor to the overall risk at the

Mai nt enance Yards).

Since the devel opnent of the target level for cPAHs, USEPA views two critical assunptions
differently than at the tine of the FS. The first assunption involves the use of the dernal
exposure route. Al though benzo(a)pyrene has been known to cause skin cancer, USEPA Region | no
I onger includes the dernal route of exposure when devel oping target |evels for cPAHs because of



inconclusive data. The second assunption invol ves assessing the relative toxicity of the cPAHs.
The toxi ¢ equival ency factor (TEF) approach involves applying TEFs to cPAHs based on each
conpounds rel ative potency to that of benzo(a)pyrene. Toxicol ogi sts within USEPA Region | have
revi ewed the TEF approach in |ight of USEPA provisional guidance and have recently accepted the
TEF nethod. To deternmine the effects of these assunptions on the target |evels presented in the
FS, target levels were recal cul ated excluding the dermal route of exposure

and applying the relative potency factors (TEF approach). Results are listed in the follow ng
tabl e.

SO L CLEANUP LEVELS FOR cPAHs
VARI QUS COVPUTATI ON APPROACHES

Target Level (ppm) at 10-4 R sk
Average Total cPAH Concentrations

Appr oach I ngesti on/ Der nal I ngesti on

Rout es Route Only
USEPA B(a) P approach 6.4 78
USEPA TEF approach 23 1300

USEPA Region | has recently fornmally accepted the TEF approach for new RI/FS sites where risk
assessnent is not substantially underway or where the USEPA renedi al project nanager decides to
reeval uate risk with the new approach. However, MADEP' s acceptance of the NCP ri sk assessnent
approach for the site is contingent upon the dernal exposure pathway being utilized and the TEF
approach not being used, such that the cleanup level is consistent with the Massachusetts
Contingency Plan (MCP), 310 CWR 40. 0000 (Novenber 19, 1994). Consequently, the cleanup |evel at
the Mai ntenance Yards will be 7 ppmaverage total cPAHs as was selected in the FS Report.

It is noted that the CERCLA risk approach to risk assessnents does not measure risk resulting
from TPHC, which are a conbi nation of a nunber of conmpounds often includi ng cPAH cont am nants.
Al though not required to do so under CERCLA or the NCP, the Arny has agreed, with MADEP
approval, to establish TPHC cleanup levels for soils at the Miintenance Yards based on gui dance
fromthe MCP. The MCP establishes 500 ppmas the cleanup criteria for TPHC usi ng MCP Met hod 1
and S-1 Soil and GM1 groundwater categories. As noted in the footnote to Table 2 in the MCP
regul ations (310 CVR 40.0975(6)(a)), entitled "MCP Method 1: Soil Category S-1 Standards", the
Method 1 S-1 soil standard for TPHC does not apply to benzene, tol uene, ethylbenzene, and xyl ene
(BTEX) conpounds or specific PAH conpounds. Therefore, the S1 soil standard for TPHC i s used
for ACC 44 and 52 soils in conjunction with the site-specific cleanup | evel for cPAHs identified
above. Benzene was not detected in AOCC 44 and 52 soil. As reported in Appendix A of the FS
the risks associated with toluene, ethylbenzene, and xylenes in AOC 44 and 52 soils fall well
outside the Superfund target H of one; assum ng worker exposure to the nmaxi mum detected
concentrations of these conpounds results in hazard quotients on the order of 3x10-7 or |ess.
Use of the TPHC soil standard under the Method 1, S-1 soil and GV 1 groundwater categories
results in the nost health-protective of the Method 1 standards. This is because S-1 soil is,
by definition, the nobst accessible and therefore presents the greatest potential for exposure,
and G¥ 1 groundwater is assunmed to be potable.

Based on the Baseline R sk Evaluation in the FS Report, exposure to non-carcinogenic dasses D
and E conpounds are at an acceptable | evel to which the human popul ati on including sensitive
subgroups may be exposed wi thout adverse affect during a lifetime or part of a lifetine.
Consequently no cleanup | evels for these conpounds were derived.

The cPAH and TPHC cl eanup | evels of 7 ppm average total cPAHs and 500 ppm TPHC nust be net at
the conpletion of the renedial action within the present fenced surface area of the Mintenance
Yards to a two-foot depth and in the two hot spot surface and subsurface soil areas identified
as the nogas spill area and the | eaking UST area. The cleanup level for cPAHs attains USEPA' s
ri sk managenent goal for renedial actions and has been determ ned by USEPA to be protective of
human health and the environnent. The cleanup | evel for TPHC neets the requirenment of the MADEP
for this contam nant.



B. Description of Renedial Conponents

The following is a description of the renedial conponents of the selected renedy for the
Mai nt enance Yards:

. Excavate surface soil (top two feet across the site),

. Excavate the two hot spot areas,

. Stockpile soils for sanpling and anal ysis,

. Cold mi x asphalt batch soils exceeding site cleanup |evels,

. Backfill excavations w th uncontam nated stockpiled soil and with the asphalt
bat ched nateri al ,

. Expand the existing stormaater collection system

. Apply a pavenent wearing course,

. Per f orm groundwat er nonitoring.

. Institute deed restrictions to prohibit residential devel opnment/use of the

Mai nt enance Yards, nminimze the possibility of long-term (working lifetine) exposure
to subsurface soils, and require nanagement of soils resulting fromconstruction
related activities.

Excavate Surface Soils: Prior to commencenent of the renedial design, predesign test pits will
be excavated to better predict the typical soil characteristics (color, texture, and presence of
pavenent) and | ayers containing cPAHs that nay be encountered when the top 2 feet of soil is
renmoved during renediation. This preview will enable planned optim zation of soil excavation
and handling activities during renedial action; inprove estimates on the volune of soils that
will require treatnent; and provide soil gradation data for the asphalt batching design.

Details of these test pitting activities will be provided in a predesign work plan.

It is proposed that the M ntenance Yards surface soils be excavated in 6-inch |layers down to a
2-foot depth, and stockpiled and sanpled in 100-cy batches. Layers of other thickness nmay be
excavat ed depending on the observed thickness of layers in the test pits. It is believed that
layers with pavenent will contain the highest concentration of cPAHs. |If proven to be true from
test pit results, this soil will be stockpiled separately. Soils will be initially screened for
visible and ol factory evidence of waste naterial or overtly contam nated soils. Soils observed
to contain broken pieces of pavenent will be segregated as cPAH contam nated soil in nmaxi num 100
cy piles and kept in separate piles for analytical screening. Soils with fuel odor or evidence
of petroleumcontam nation will also be separated fromsoil wi th no evidence of contanm nation.

Al soil to a 2-foot depth will be excavated, stockpiled and sanpl ed regardl ess of physical

evi dence of contamination. This anounts to a total unexcavated soil volune of approxi mately
28,400 cy of soil. A topographic survey, to be perforned as a predesign activity, will nore
accurately quantify the soil volune to be excavated. Excavation sequence of surface soils and
installation of utilities will be detailed in the design and/or Contractors work plan.

An air nmonitoring programw || be established to assess air quality during all excavation and
soil handling activities. Ar nonitoring will ensure that total suspended particul ates (TSPs)
do not exceed predetermned action levels. Details of this programw |l be provided in the
renedi al design.

Excavate Hot Spot Areas: Trench exploration will first be perforned to include or exclude the
boring 44B-93-10X area as the potential nogas spill area. To initially identify the potential
hot spot area, trenches will be excavated over 44B-93-10X. Headspace screeni ng by

phot oi oni zati on detector (PID) or NDIR Modified Method 418.1 screening on the trench sidewalls.
This area will be excluded fromfurther investigation and excavation if there is no detection of
volatiles or if TPHC is not over 500 ppm

Trenches will al so be excavated over boring 44B-92-06X to initially define the extent of the hot
spot area detected in this area. Headspace and NDIR screening will be performed on sidewalls
and/ or bottomof trench if staining is not evident.

The hot spot will then be fully excavated to the approxi mate di mensi ons as determ ned by the
trench screening and excavation will continue until laboratory analysis reveals concentrations
| ess than 500 ppm



The hot spot area around the waste oil UST will also be excavated. This area has been

previ ously over-excavated and backfilled with clean soil. The clean backfill soil in the over-
excavated area will be excavated, segregated and sanpled to ensure clean backfill and native
soil are clearly distinguished. Upon reaching native soil, excavation and sanpling for TPHC wil |l
be continue until laboratory analysis reveals concentrations |ess than 500 ppm

Any other "hot spot areas" observed during the excavation of the surface soils will be
excavat ed, segregated, stockpiled and sanpled in a sinmlar nmanner as described in this ROD.

Depth of contam nation is unknown in the hot spot areas. For planning purposes, contam nation
was assuned to extend to an average 17-foot depth. Details of the trenching, excavation and
sanpling for excavating the hot spot areas will be provided in the renedial design

Stockpiling and Sanpling and Analysis: Soils excavated fromhot spot areas will be placed on
and covered with, a mninum8-m | polyethylene tarp to prevent m xing of TPHC contam nated soils
with clean soils. Surface soils will also be placed on polyethylene tarpaulins if there is
potential for soil to contamnate clean soil. Al stockpiling of soils will be restricted to
the areas at the Maintenance Yards to be detailed in the design. Excavation work sequence in
relation to stockpiling nethods will be detailed in the Contractor's work plan. Stockpiling and
anal ytical work will be done concurrently to minimze the duration that soils are left on-site
Jersey barriers or concrete bl ocks may be used to separate piles if required.

Sanpl ing and analysis to classify stockpiled soils fromhot spot and surface soil excavations as
acceptable for reuse at the site without treatnment, will require collecting five soil subsanples
and field conpositing to yield one sanple for every 100 cy of stockpiled soil or for every
segregat ed stockpile, whichever snaller in volune. Sanples fromhot spot stockpiled soils will
be analyzed in the field laboratory for TPHC using the Mddified Method 418.1 (NDIR). Sanples
fromsurface soil stockpiled soils will be analyzed in the field laboratory for TPHC using the
Modi fied Method 418.1 (NDIR) and for the foll owing seven cPAHs using Mdified Method 8270
(CGC/'MB) by a field |laboratory:

Benzo( a) ant hracene
Benzo(b) f | uor ant hene
Benzo( k) f | uor ant hene
Benzo( a) pyr ene
Chrysene

Di benzo(a, h) ant hracene
I ndeno( 1, 2, 3- cd) pyr ene

Al analytical sanmples will be screened through a No. 20 sieve at the | aboratory to renove any
pavenent particles down to the size of coarse sand prior to perform ng the analysis.

Asphalt Batch Soils Exceeding Site O eaning Levels: Stockpiled soils with contaninants
exceedi ng an average total cPAH concentration of 7 ppmand 500 ppm TPHC, will be cold m x
asphalt batched on-site. Asphalt batching has been accepted by the regulators as a technol ogy
that is successful at imobilizing conpounds common in petroleumrel eases. As detailed in the
FS Report, |eaching of contam nants from asphalt batched soils has been evaluated (with
favorabl e results) by sanpling groundwater wells near stockpiled treated soils and by performng
| aboratory |l eaching tests. Coupled with the formation of a relatively inperneable barrier, the
chem cal and physical fixation of contam nants by asphalt batching is considered to be
protective of human health and effective in mnimzing contam nant migration to the groundwater
Asphalt batching site soils will inmobilize the contam nants exceeding cleanup | evels present in
the top two feet, thus mnimzing direct contact/ingestion of the soils having a carcinogenic
risk. Asphalt batching the hot spot areas in the Cannibalization Yard will reduce the nobility
of organic contam nants present in the highest concentrations at the site

The cold m x asphalt batching technology is perforned at anbient tenperatures and entails
recycling petrol eumcontam nated soil into a bitum nous paving or road base product. Excavated
soils may be processed through a crusher or screen to produce a physically uniformsoi

material. The soil may then be bl ended with other aggregate (if required due to existing soi
conditions) and asphalt enmulsion in a pugm|Il. Soil gradation results and the pavenent design
will dictate soil preparation needs. The finished product will be used as the base or subbase
material for parking |lot construction over the Mintenance Yards. For costing purposes the FS



Report assumed that approximately 17,000 cu yds (excavated vol une) of surface and hot spot soils
will require asphalt batching. This estimate may be refined upon conpletion of the predesign
test pit field work.

Backfill Excavations: Excavations will be backfilled with "clean" stockpiled soil and with the
soi |l s which have been asphalt batched. Site soil will be classified as "clean" if it nmeets the
cleanup criteria of 500 ppmfor TPHC and the risk-based cleanup criteria of 7 ppm (average) for

total cPAHs. This soil will be used to refill a portion of the excavated areas at the

Mai nt enance Yard. Preferably, upon receipt of analytical results, the soil will be imediately
backfilled into designated areas. |f backfill areas are not available, the soil will be stored
in designated piles separate fromother soil for later use as on-site backfill. The asphalt

bat ched material will then be spread and rolled to the thickness and contours to be detailed in
the final design and will serve as the subbase or base course for the paved parking | ot

As an additional benefit, the asphalt batched naterial serves as a | ow perneable barrier
mnimzing surface water infiltration through site soils, thereby providing greater aquifer
protection. The quantity of off-site aggregate and pavenent required for the parking | ot
construction will be estinmated in the renedial design based on pavenent design | oads, soi
gradation test results, a refined estimate of the soil requiring asphalt batching, site grading
and ot her design details. Contingencies will also be considered for pavenent design should
soils requiring asphalt batching be nore and | ess than antici pated.

Expand the Existing Stornwater Collection System Construction of the paved parking lot at the
Mai nt enance Yards will increase the anount of stormmater runoff during rain events. Therefore
the selected renmedy will include expansion of the existing stormmater collection system
including installation of additional catch basins, additional stormater piping, and oil and
grease traps as required. Additionally, potential inpacts to wetlands at stormmater outfalls
will be investigated and, as needed, mi nim zed by construction of detention basins and flow
reducers

Prior to the design of this system a predesign investigation of the existing stormwater system
will be perfornmed. To enabl e devel oping a representative nodel of the system infornation
relating to the existing stormdrai nage systemw ||l be reviewed and field inspections will be
nade as necessary. The nodel will be used to conpute the current stormmater runoff flow and
predict future stormmater flow after construction of the parking lot. It will also be used as a
design tool by predicting the inpact of detention pond((s) and other flow restriction devices on
system flows, enabling design criteria to be net. Details of the predesign investigati on work
and the stormmater system expansion will be provided in a predesign work plan and the renedia
desi gn respectively.

Apply a Pavenent Waring Course: A paving wearing course is a top coat of pavenent that is

pl aced over a pavenent base course to provide a snooth, durable surface in high traffic areas

A pavenent wearing course placed over the batched naterial is not a required renedi al conponent
for selected renedy. However, the Arny has chosen to add a paverment wearing course for a
vehi cl e parking surface over the asphalt batched naterial as an ancillary conponent. Addition
of the wearing course will ensure the integrity of the asphalt batched nmaterial as a parking | ot
base for current and future property use

Perform G oundwater Mnitoring: The objective of groundwater nonitoring is to provide assurance
to the public and the regulatory agencies that the groundwater in the aquifer underlying the
facility remai ns unaffected by past Miintenance Yard activities and that it has not been
inpacted by the remedial activities. Sanpling analysis of groundwater fromexisting wells at
the Mai ntenance Yards will be perforned yearly for a period of five years upon comencenent of
remedial activities. Sanpling will be for the sane analytes tested for during the SI. Details of
this programwill be provided in the renedial design

Institute Deed Restrictions: Institutional controls in the formof deed restrictions will be
inpl enented to prevent potential circunstances which may result in risk of harmto health,
safety, public welfare or the environment. These restrictions will include:

1. No residential devel opnent/use of the Maintenance Yards will be permtted. The
quantitative risk evaluation and established cleanup | evel assune the property will
remai n zoned for commercial/industrial use



2. Renoval of the 2-foot cover or an asphaltic barrier fromthe Mintenance Yards will be
prohibited to prevent surface soil exposure to existing subsurface soils (2-foot to
5-foot level). This deed restriction will be inplenented as a precauti onary neasure to
mnimze the possibility of long-term (working lifetine) exposure to subsurface soils.
This restriction will not apply to excavations undertaken in connection with

construction of buildings or other structures, utilities, infrastructures or any other
construction rel ated purpose where the cover is penetrated and/or tenporarily renoved
and protection fromlong-term exposure to subsurface soil is not jeopardized. To
conply with this deed restriction, the 2-foot |ayer of cover naterial (which may
consi st of one or conbination of "clean" site soil used as backfill, asphalt batched
material, off-site soils/aggregate and bitum nous pavenent) will renmain over the
subsurface soil (existing 2- to 5-foot soil level) to mnimze direct
contact/ingestion to the present subsurface soils. The continuity of the paved
surface need not be maintai ned providing the cover thickness of 2 feet is provided.
As an alternative, a continuous and mai ntai ned paved surface whi ch woul d prevent
exposure to subsurface soils could be substituted for the 2-foot thick cover

This restriction also would not apply to excavation and use that is within the scope
of any authorized response action. The deed restriction nmay be nullified, as approved
by the regul atory agencies, should there be future evidence showi ng that contam nant
levels within the 2- to 5-foot soil zone are below site surface soil cleanup |evels

3. Excavation below 2 feet at the Mi ntenance Yards, subsequent to conpletion of the
renedi al action established in this ROD, will require

a. Developnent and inplenentation of a Health and Safety Plan for the work area
and

b. Devel opnment and inplenentation of a Sanpling and Analysis Plan for managenent
of the excavated soils in accordance with the foll ow ng:

Wiere reuse of soil within the Maintenance Yards is intended, sanpling and
anal ysis of stockpiled soils excavated below 2 feet will followcriteria
detailed in this ROD for hot spot area soils. Soils with contam nants
exceedi ng the 500 ppmcleanup level for TPHC will be treated in a nanner
consistent with this ROD. Soils with contaninants bel ow t he established
cleanup level nay be returned to the excavation. Soil excavated bel ow 2 feet
but returned to the top 2 feet (as surface soil) nust also be sanpl ed

anal yzed and, if required, treated for cPAH contam nants as detailed in this
RCD.

Wiere reuse of soil outside the Maintenance Yards is intended
sanpl i ng/ anal ysis and action levels for stockpiled soils excavated bel ow 2
feet will follow criteria governed by the regulations or policies in effect
for the final disposal area

C. Oher Conponents of the Sel ected Renmedy

To assure that the renedial action continues to protect human health and the environnment, and to
the extent required by law, USEPA will review the operable unit at |east once every five years
after the initiation of renedial action if any hazardous substances, pollutants or contam nants
remain at the site. USEPA will also review the operable unit before Fort Devens is proposed

for deletion fromthe NPL.

Xl.  STATUTORY DETERM NATI ONS

The remedi al action selected for inplenentation at the Maintenance Yards is consistent with
CERCLA and, to the extent practicable, the NCP. The selected renedy is protective of human
health and the environnent, attains ARARs and is cost-effective. The sel ected renedy al so
satisfies the statutory preference for treatnent which permanently and significantly reduces the
nmobi lity, toxicity or volune of hazardous substances as a principal elenent. Additionally, the
selected renedy utilizes alternative treatnent technol ogi es or resource recovery technol ogies to
t he maxi mum extent practicable



A.  The Selected Renedy is Protective of Human Health and the Environnent

The remedy at the Maintenance Yards will permanently reduce the risks posed to hunan heal th and
the environnent by elimnating, reducing or controlling exposures to hunan and environnmenta
receptors through treatnent, engineering controls, and institutional controls. Specifically,
the risk presented by the Maintenance Yards is fromlong-term (working lifetine) direct
contact/ingestion of the surface soil containing cPAHs. Therefore, the sel ected renedy uses
asphalt batching to i nmobilize these carcinogenic contamnants, mnimzing the toxic effects on
human health and the environnent and the potential for off-site run-off of contam nants.
Additionally, asphalt batching soils fromthe hot spot areas will reduce the nobility of TPHC
contam nants present in the highest concentrations at the site. The stormwater system expansion
and stormmater flow controls will be used as engineering controls to manage i ncreased stornmater
runoff, resulting fromthe application of the | owinperneabl e (pavenent) surface. Institutiona
controls are not needed to mnimze human health risk, but will be utilized as a precautionary
nmeasure to prohibit residential devel opnent, mnimze the possibility of |ong-term (working
lifetine) exposure to subsurface soils, and to require nanagenment of soils resulting from
construction related activities.

Mor eover, the selected remedy will achieve potential human health risk levels that attain the 10
to 10 increnental cancer risk range for cPAHs.

B. The Sel ected Renedy Attains ARARs

This remedy will attain all applicable or rel evant and appropriate federal and state
requirenents that apply to the Site. No waivers are required. ARARs for the Site were
identified and discussed in the FS (Sections 1.7 and 6). Table 19, in Appendix B of this ROD,
presents a tabular summary of the ARARs for the selected renmedy, including the regulatory
citation, a brief summary of the requirenent, and howit will be attained. The following is a
summary of the key ARARs and how they pertain to the sel ected renedy:

Location Specific

Federal Standards

Nati onal Environnental Policy Act; [40 CFR Part 6]. This ARAR is applicable and pertains to the
protection of wetlands. It requires that Federal agencies mnimze the degradation, |oss, or
destruction of wetlands, and preserve and enhance natural and beneficial val ues of wetlands
under Executive Orders 11990 and 11988. The wetlands adjacent to the Mintenance Yards may
currently be inpacted by surface water runoff via the stormwater system The sel ected
alternative covers the site with pavenent, thus reducing potential off-site runoff of
contaminants in surface water fromsoils at the Maintenance Yards to the wetlands. The renedy
will also be designed and constructed to manage the increased flow fromthe paved surface in a
manner that will mnimze inpact to adjacent wetlands

Action Specific

St at e St andards:

Massachusetts Air Pollution Control Regulations: [310 OVR 6.00 - 7-00]. This ARAR i s
applicable and pertains to particulate matter standards (Section 6.0) and application of toxic
air pollutant control programrequirenments. Specifically, Section 6.04 provides anbient air
quality criteria such as particulate matter standards which is pertinent to the Mi ntenance
Yards renedial activity. As a mininmum respirable particulate matter (PMLO) for treatnent and
excavation activities nust be naintained at an annual nean arithnetic concentration of 50 ug/nB8
and a nmaxi mum 24- hour concentrati on of 150 ug/nB. Section 7.02 provides enmissions linmtations
fromfacilities and operations and requires BACT. The enissions linmts for particulate matter
and fugitive em ssions at the Maintenance Yards will be managed through engi neering controls
during excavation and treatnent activities.

Massachusetts Hazardous Waste Managenent Rules (MAVWR) Identification and Listing of Hazardous
Wastes [310 CVR 30.100]. This ARAR is applicable. The wastes found at this site were

determ ned not to be characteristic hazardous wastes; however, waste oil is a |listed hazardous
waste under this rule



Massachusetts Hazardous Waste Managenent Rul es (MAWWR) Provisions for Recyclable Material and
for Waste G I; [310 OWR 30.200] This ARAR is applicable and contains procedural and substantive
requirenents for handling regul ated recyclable materials. The substantive requirenents include
preventing and reporting rel eases to the environnent, proper namintenance of treatnent and
control systens, and handling of regul ated recyclable naterials. Asphalt batching of soil on
site will conply with the substantive requirenents of this regulation

Massachusetts Hazardous Waste Managenent Rul es (MAVWR) Waste Piles; [310 CWR 30.640 - 30.649].
This ARAR is applicable and pertains to waste pile facilities. A waste pile facility nust
install a liner, provide a | eachate collection system provide a run-on/run-off control system
conmply with the groundwater nonitoring requirenents, performinspections, and close the facility
properly. These requirenents will be addressed in the design of an area for stockpiling of
wastes for on-site treatnent.

Massachusetts Hazardous Waste Managenent Rul es (MAWMWR) G oundwat er Protection; [310 CWR 30. 660 -
30.679]. This ARAR is Relevant and Appropriate and pertains to groundwater nonitoring that is
conducted during and foll owing renedial actions. Concentration limts for the hazardous
constituents are specified in 310 CWR 30.667. There is no current evidence that contam nants
associ ated with the Maintenance Yards have adversely affected the groundwater quality. However
groundwat er nmonitoring will be conducted as a conponent of the renedy specifically to provide
assurance to the public and the regulatory agencies that the groundwater in the aquifer
underlying the facility renai ns unaffected by past Miintenance Yard activities and that it

has not been inpacted by the remedial activities.

The follow ng guidance will also be considered (TBCs) during inplenentation of the renedial
action:

Standards for Analytical Data for Renedi al Response Action [WSC 300-891] This "To Be

Consi dered" policy describes the minimumstandards for analytical data submtted to the MADEP
Al sanpling plans will be designed with consideration of the anal ytical methods provided in
t hi s non-pronul gat ed advi sory.

C. The Selected Renedial Action is Cost-Effective

In the Arny's judgnent, the selected renedy is cost effective, i.e., the renedy affords overal
effectiveness proportional to its costs. In selecting this renedy, once the Arny identified
alternatives that are protective of human health and the environnent and that attain, or, as
appropriate, waive ARARs, the Arny evaluated the overall effectiveness of each alternative by
assessing the relevant three criteria -- long- termeffecti veness and pernanence; reduction in
toxicity, mobility, and volume through treatnment; and short-term effectiveness, in conbination
The rel ati onship of the overall effectiveness of this renedial alternative was determned to be
proportional to its costs. The costs of this renedial alternative are specified in Table 18.

The Arny, based upon USEPA gui dance, eval uates cost-effectiveness only in selecting a renedy
fromanong protective alternatives. Alternatives 1, 2, and 3 in the FS are all less costly than
the selected renmedy. However, each of those alternatives allows the surface soils to continue
to pose an unacceptable risk for an excessive tinme period. This is because each of these
alternatives relies solely on institutional controls in the area where risk is denonstrated to
be outside USEPA's acceptable risk range. Since these alternatives are not sufficiently
protective, their cost-effectiveness cannot be anal yzed

Alternative 9 in the FS is the nost expensive alternative and also the | east cost-effective,
assumi ng for conparison that soils treated at the facility would be limted to Mintenance Yards
soils. Any enhanced protectiveness at the M ntenance Yards provided by Alternative 9 is not
proportional to its additional costs. |Institutional controls would still be required as a
precautionary neasure to prevent future conditions fromdevel oping that may result in risk to
human health or the environnent. Additionally, Alternative 9 would not have the benefit of
providing greater aquifer protection as does the sel ected renedy through construction of the

| ow per neabl e (asphalt batched soil) |ayer

Alternatives 7 and 8 are | ess expensive than the sel ected renedy, but nmay actually be | ess cost
effective than the selected renedy. Alternative 7, bioventing, would require an estimated



treatnent tine of 10 years, and based on FS treatability testing may not be effective at cPAH
reduction. Aternative 8, Landfarmng, would require 5 to 7 years (depending upon the timng of
the closure of the Maintenance Yards). It would present a greater short-term exposure to

contam nants, and woul d not have the benefit of providing greater aquifer protection as does the
sel ect ed renedy

D. The Selected Renedy Wilizes Permanent Solutions and Alternative Treatnent or Resource
Recovery Technol ogi es to the Maxi num Extent Practicable

Once the Arny identified those alternatives that attain or, as appropriate, waive ARARs and that
are protective of human health and the environment, the Arny identified which alternative
utilizes permanent solutions and alternative treatnment technol ogi es or resource recovery
technol ogi es to the nmaxi mum extent practicable. This determ nati on was nmade by deci di ng which
one of the identified alternatives provides the best bal ance of trade-offs anobng alternatives in
terns of: 1) long-termeffectiveness and pernmanence; 2) reduction of toxicity, nobility or

vol ume through treatnent; 3) short-termeffectiveness; 4) inplenentability; and 5) cost. The
bal anci ng test enphasi zes | ong-termeffecti veness and pernmanence and the reduction of toxicity,
nobi lity and vol une through treatnent; and considers the preference for treatnent as a principa
el ement, the bias against off-site land di sposal of untreated waste, and community and state
acceptance. The selected renmedy provides the best bal ance of trade-offs anong the alternatives.

The Arny believes that the selected remedy and Alternatives 7, 8, and 9 conpare simlarly in
terns of long-termeffectiveness and pernmanence, and reduction of toxicity, nmobility, or volume
through treatnent. The selected remedy and Alternatives 7, 8, and 9 all use treatnent

technol ogies to permanently and irreversibly i mobilize or destroy cPAHs in the surface soils
The sel ected renmedy does not reduce risk by destroying or renoving organi c contam nants as do
the other three alternatives. However, the selected renmedy does inmmobilize the contam nants in
the asphalt batching process and the resultant nmaterial is used on-site as pavenent. As a side
benefit, this | ow perneabl e pavenent | ayer provides greater |ong-termprotection of groundwater
Alternative 7 also involves construction of a pavenent surface (| ow perneabl e |ayer) but
requires application of nutrients to the soil which is a potential threat to the aquifer bel ow
the site.

The sel ected renmedy requires the shortest period of time (four nonths) for renediation, thereby
potentially inpacting the surrounding comrunity, workers and the environnent for the |east
duration. Alternative 7 would al so have mninal inmpact on the community, workers and

envi ronnent because renedi ati on woul d take place in-situ. However, renediation would take
approxi mately 10 years and would require application of nutrients to the soil which would be a
potential threat to the aquifer during this entire period. Aternative 8 requires five to seven
years of renediation at the site depending upon the timng of the Mintenance Yard cl osure.
Alternative 9 requires approxinately three nonths on-site activity and up to four years for

bi odegradati on of contaminants at a central soil treatnent facility.

The selected renedy is the easiest to inplenent, involving common construction practices.
Alternative 9 requires siting and construction of an off-site soil treatnent facility which
could be difficult in terns of facility siting and other regul atory issues including reuse of
treated soils in a manner conpliant with current regulations. Alternatives 7 and 8 woul d not be
difficult to construct or operate, but pose difficulties admnistratively due to aquifer
protection concerns. The selected remedy is | ess expensive than Alternative 9 but nore
expensive than Alternatives 7 and 8. As previously discussed in Paragraph C, any enhanced
protectiveness at the Miintenance Yards provided by Alternative 9 is not proportional to the
required additional $1,461, 000 expenditures.

As described in nmore detail in the Responsiveness Sunmary, state and conmmunity conments
generally support the Arny's choice of the selected renedy. Considering such support, and based
on the above analysis of statutory criteria, the Arny believes that the selected renedy utilizes
permanent solutions and alternative treatment or resource recovery technol ogi es to the maxi num
extent practicabl e.



E. The Selected Renedy Satisfies the Preference for Treatnment Wiich Permanently and
Significantly reduces the Toxicity, Mbility or Volune of the Hazardous Substances as a
Princi pal El enent

The principal elenment of the selected renedy is source control. This el ement addresses the
primary threat at the Miintenance Yards, which is the threat of ingestion or contact with
contam nated surface soils. The selected renedy satisfies the statutory preference for
treatnment as a principal element by treating the contam nants in the surface soils and hot spot
areas, thereby providing significant reduction in the toxicity and nobility of the contam nants.
Therefore, the selected renmedy satisfies the statutory preference for treatnent as a principa

el enent .

Xi11. DOCUMENTATI ON OF NO SI GNI FI CANT CHANGES

The Arny presented a proposed plan (preferred alternative) for renediation of the site on My
16, 1994. The conponents of the preferred alternative included

. Excavating surface soil (top two feet across the site),

. Excavating the two hot spot areas,

. Stockpiling soils for sanpling and anal ysis,

. Col d mi x asphalt batching soils exceeding site cleanup |evels

. Backfilling excavations with stockpiled soil not found to be contani nated above
cleanup levels and with the asphalt batched nateri al

. Expandi ng the existing stormwater collection system

. Appl yi ng a pavenent wearing course,

. Per form ng groundwat er nonitoring

. Instituting deed restrictions to either prohibit renmoval of the top 2-foot cover or
requiring a physical barrier over the present subsurface soils (existing 2- to
5-foot soil |evel).

The sel ected renmedy contains no significant changes fromthat proposed in the Proposed Plan. It

is noted however, that additional deed restrictions have been added. The additional deed
restrictions prohibit residential use and require sanpling, analysis and nanagenent of soils
resulting fromconstruction rel ated excavati ons.

An additional change concerns the conputed acreage of the Mintenance Yards. The Proposed Pl an
states that the area of the Maintenance Yards is approximately 8.8 acres. A topographic survey
of the yards performed in July 1994 reveal ed that the total area is 8.1 acres (7.8 acres
excluding the spill containment basin area).

It is also noted that the U S. Arny Center for Health Pronotion and Preventative Medicine
(USACHPPM conducted a survey in the fall of 1994 to establish the history of radioactive
sources at Fort Devens. The locations and activities of sources, and the uses or accidents that
may have contaminated areas at Fort Devens were presented by USACHPPM in a Novenber 7, 1994
report entitled "Industrial Radiation Hi storical Data Review No. 27-43-E3QX-95 Fort Devens
Massachusetts.”" This report identified the Cannibalization Yard and the TDA Mai ntenance Yard as
areas with potential radioactive contami nation. Vehicles and equi pnment with radiumdials,

depl eted uraniumarnor, and radi ol um nescent paint were once stored in the TDA Mi ntenance and
Canni bal i zati on Yards before being dismantled in the Canni balization Yard for usable parts. To
determine if any rel ease of radioactive material occurred, a scanning survey and soil sanpling
program were conducted from Decenber 11 to 15, 1994. Scanning and sanpling of surface soils
were perforned in accordance with the "Final Radiological Wirk Plan, ACCs 44 & 52, Barnum Road
Mai nt enance Yards, Fort Devens, Massachusetts", dated Decenber 14, 1994. Investigation results
are detailed in the "Final Radiol ogical Status Report For Cannibalization Yard & TDA Mai nt enance
Yard, Fort Devens, Mssachusetts" dated March 1995. Results show that the Cannibalization Yard
and TDA Mai ntenance Yard were well below the | evels which pose a risk, and therefore neet the
requirenents for unrestricted use in accordance with U S. Nucl ear Regul atory Commi ssion

gui del i nes. The USACHPPM data review report, the radiological work plan and the fina
radi ol ogi cal status report can be found in the Adm nistrative Record.



X1, STATE RCLE

The Commonweal th of Massachusetts has reviewed the various alternatives and has concurred with
the selected renmedy for the Maintenance Yards. The state has also reviewed the SI, R sk

Eval uation and FS to deternmine if the selected remedy is in conpliance with applicable or

rel evant and appropriate state environnmental |aws and regul ations. A copy of the declaration of
concurrence is attached as Appendi x D.
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DECLARATI ON FCR THE RECORD OF DECI SI ON

BARNUM RCAD MAI NTENANCE YARDS
AREAS CF CONTAM NATION 44 & 52
FORT DEVENS, MASSACHUSETTS

STATEMENT COF PURPCSE

Fort Devens is a Conprehensive Environnental Response, Conpensation and Liability Act (CERCLA)
National Priorities List site which is located in Mddl esex and Wrcester Counties and is within
the Towns of Ayer, Harvard, Lancaster and Shirley, Missachusetts. There are 73 Study Areas
(SAs) and Areas of Contamination (AOCs) at Fort Devens which are currently under investigation.

The Record of Decision relates to the Barnum Road Mi ntenance Yards (ACCs 44 & 52). The site is
situated in the northeast corner of the Main Post near the Barnum Gate (Figure 1) and

approxi nately one mle southwest of the Town of Ayer Route 2A/ 110 intersection. This Decision
Docunent presents the selected renedial action for the Barnum Road Mai ntenance Yard operabl e
unit, devel oped in accordance with the CERCLA of 1980, as anended, 42 U S.C. 88 09601 et seq.
and the National G| and Hazardous Substance Pollution Contingency Plan (NCP), to the extent
practicable, as anended, 40 CF. R Part 300. The Fort Devens Base Real i gnnent and d osure
(BRAC) Environnental Coordinator, the Deputy Assistant Secretary of the Arny (Environnental,

Saf ety, and Cccupational Health), and the USEPA Region | Adm nistrator have been del egated the
authority to approve this Record of Decision.

The Commonweal th of Massachusetts has concurred with the selected renedy. A copy of the
decl aration of concurrence is included as Appendi x D of this ROD.

STATEMENT CF BASI S

This decision is based on the Admi nistrative Record which has been devel oped in accordance with
Section 113(k) of CERCLA. The Administrative Record is available for public review at the Fort
Devens BRAC Environnental O fice, Building P12, Fort Devens, Massachusetts, and at the Ayer Town
Hal |, Main Street, Ayer, Massachusetts. The Adnministrative Record Index (Appendix E of the ROD)
identifies each of the itens conprising the adm nistrative Record upon which the sel ection of
the remedial action is based.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthe Mintenance Yards, if not
addressed by inplenmenting the response action selected in this ROD, nmay present an i nmnent and
substantial endangernent to the public health or welfare or to the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

This ROD sets forth the selected remedy for the Miintenance Yards which will address the
contam nated surface soils and soils associated with two known rel eases (hot spot areas) at the

Mai nt enance Yards.

Maj or Conponents of the Sel ected Renedy

. Excavate surface soil (top two feet across the site),

. Excavate the two hot spot areas,

. Stockpile soils for sanpling and anal ysis,

. Col d mix asphalt batch soils exceeding site cleanup |evels of 7 ppm (average) total

car ci nogeni ¢ pol ynucl ear aromati ¢ hydrocarbons (cPAHs) and 500 ppmtotal petrol eum
hydr ocar bon conpounds (TPHC),

. Backfill excavations w th uncontam nated stockpiled soil and then place the asphalt
bat ched nateri al ,

. Apply a pavenent wearing course,

. Expand the existing stormmater collection system

. Per f orm groundwat er nonitoring,

. As a precautionary neasure, institute the followi ng deed restrictions:



1) prohibit residential devel opnent/use of the M ntenance Yards

2) minimze the possibility of long-term (working lifetine) exposure to
subsurface soils, and

3) require managenent of soils resulting fromconstruction rel ated
activities.

The sel ected renedy invol ves excavating the top two feet of soil across the Mintenance Yards
and contam nated soils associated with two hot spot areas (a reported rel ease of "nobgas" [notor
vehi cl e gasoline] and | eakage froma 1, 000-gal | on underground waste oil storage tank).
Excavated soil will be placed in piles at the site for sanpling and anal ysis

Soi | s which exceed site cleanup levels will be cold mx asphalt batched. Cold m x asphalt
batching is a technol ogy that entails recycling petrol eumcontam nated soil into bitum nous
pavi ng or road base product at anbient tenperatures. Soil w th contam nant concentrations bel ow
the cleanup criteria will be placed back in the excavation area. The asphalt batched materia
will be placed over the backfill as a base/subbase pavenent course for parking | ot construction
at the Maintenance Yards. Asphalt batching will immobilize the contam nants exceedi ng cl eanup
levels present in the top two feet, thus mnimzing direct contact/ingestion and inhal ati on of
the soils having a carcinogenic risk. Excavating and asphalt batching soil fromthe hot spot
areas will reduce the nmobility of contam nants present in the highest concentrations at the

Mai nt enance Yards. Placenent of the asphalt batched soils onto the surface of the Mintenance
Yards will also mnimze the potential mgration of contam nants to the groundwater through the
construction of a | ow perneabl e pavenent barrier.

The Arny has chosen to add a pavenent wearing course for a vehicle parking surface over the
asphalt batched naterial as part of the selected renedy. Addition of the wearing course will
ensure the integrity of the asphalt batched nmaterial as a parking |ot base for current and
future property use.

Appl yi ng the asphalt batched material and pavenent wearing course to the M ntenance Yards wll
increase the anount of runoff during rain events. Therefore the selected remedy will include
expansion of the existing stormmvater collection system Potentially, a detention basin and fl ow
reducers will need to be incorporated into the design to mnimze wetland inpacts.

Sanpl i ng and anal ysis of groundwater fromexisting wells at the Mintenance Yards will be
perforned yearly for a period of five years upon commencenent of renedial activities.

As a precautionary neasure, institutional controls in the formof deed restrictions will be
inpl enented to prevent potential circunstances which may result in risk of harmto health,
safety, public welfare or the environment. These restrictions will include:

1. No residential devel opnent/use of the Maintenance Yards will be permtted. The quantitative
ri sk evaluation and established cl eanup | evel assune the property will renmain zoned for
conmerci al /industrial use

2. Renoval of the 2-foot cover or an asphaltic barrier fromthe Mintenance Yards will be
prohibited to prevent surface soil exposure to existing subsurface soils (2-foot to 5-foot
level). This deed restriction will be inplenented as a precauti onary neasure to mnimze the
possibility of long-term (working lifetine) exposure to subsurface soils. This restriction
will not apply to excavations undertaken in connection with construction of buildings or
other structures, utilities, infrastructures or any other construction rel ated purpose where
the cover is penetrated and/or tenporarily renoved and protection fromlong-term exposure to
subsurface soil is not jeopardized. To conply with this deed restriction, the 2-foot |ayer
of cover material (which nmay consist of one or conbination of "clean" site soil used as
backfill, asphalt batched material, off-site soils/aggregate and bitum nous pavenent) will
remai n over the subsurface soil (existing 2- to 5-foot soil level) to mnimze direct
contact/ingestion to the present subsurface soils. The continuity of the paved surface need
not be naintained providing the cover thickness of 2 feet is provided. As an alternative, a
conti nuous and nai ntai ned paved surface which woul d prevent exposure to subsurface soils
could be substituted for the 2-foot thick cover



This restriction also would not apply to excavation and use that is within the scope of any
aut hori zed response action. The deed restriction may be nullified, as approved by the
regul atory agencies, should there be future evidence show ng that contam nant levels within
the 2- to 5-foot soil zone are below site surface soil cleanup |evels.

Excavati on bel ow 2 feet at the M ntenance Yards, subsequent to conpletion of the renedial
action established in this ROD, will require:

a. Developnent and inplenentation of a Health and Safety Plan for the work area; and

b. Devel opnent and inplenentati on of a Sanpling and Analysis Plan for nmanagenent of the
excavated soils in accordance with the foll ow ng:

Where reuse of soil within the Maintenance Yards is intended, sanpling and
anal ysis of stockpiled soils excavated below 2 feet will followcriteria detailed in
this ROD for hot spot area soils. Soils with contam nants exceedi ng the 500 ppm
cleanup level for TPHC will be treated in a nanner consistent with this ROD. Soils
wi th contami nants bel ow the established cleanup | evel nmay be returned to the
excavation. Soil excavated below 2 feet but returned to the top 2 feet (as surface
soil) nust al so be sanpled, analyzed and, if required, treated for cPAH contam nants
as detailed in this ROD.

Wiere reuse of soil outside the Miintenance Yards is intended, sanpling/analysis and
action levels for stockpiled soils excavated below 2 feet will follow criteria
governed by the regulations or policies in effect for the final disposal area.



DECLARATI ON

The selected renmedy is protective of the human health and the environnent, attains federal and
state requirenents that are applicable or relevant and appropriate for this renmedial action, and
is cost effective. This remedy satisfies the statutory preference for renedies that utilize
treatnment as a principal element to reduce the toxicity, mobility, or volune of hazardous
substances. In addition, this renedy utilizes permanent sol utions and innovative treatnent

t echnol ogi es to the maxi num extent practicabl e.

The foregoing represents the selection of a renedial action by the Departnment of the Arny and
the United States Environmental Protection Agency, Region I, with the Concurrence of the
Commonweal th of Massachusetts Departnent of Environmental Protection. Concur and recommend for
i mredi ate i npl enentati on:

UNI TED STATES DEPARTMENT OF THE ARMWY
JAMES C. CHAMBERS Dat e

Fort Devens
BRAC Envi ronnent al Coordi nat or

The foregoing represents the selection of a renedial action by the Departnment of the Arny and
the United States Environmental Protection Agency, Region I, with the Concurrence of the
Commonweal th of Massachusetts Departnent of Environmental Protection. Concur and recommend for
i mredi ate i npl enentati on:

UNI TED STATES DEPARTMENT OF THE ARW
Edward R Nuttall Dat e

Col onel, U S. Arny
Installation Conmander

The foregoing represents the selection of a renedial action by the Departnment of the Arny and
the United States Environmental Protection Agency, Region I, with the concurrence of the
Commonweal t h of Massachusetts Departnent of Environmental Protection. Concur and recommend for
i mredi ate i npl enentati on:

U. S. ENVI RONMVENTAL PROTECTI ON AGENCY

JOHN P. DEVI LLARS Dat e
Regi onal Admi ni strator
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ANALYTE BORI NG 44B - 92 -

VOLATI LES (ug/ g)

ETHYLBENZENE < 0.0017 < 0.0017 < 0.0017 < 0.0017

01X

TABLE

1

ACC 44 - CANNI BAL| ZATI ON YARD

44B - 92 - 02X

< 0.0017 < 0.0 0.0017

TOLUENE < .00078 < .00078 < .00078 < .00078 < .00078 < .00.00078 <

XYLENES < 0.0015 < 0.0015 < 0.0015 < 0.0015

SEM VOLATI LES ( 19/ g)

2- METHYLNAPHTHALENE <0.200 < 0.100 < 0.049

ACENAPHTHENE 0.400 < 0.070 < 0.036
ACENAPHTHYLENE 4.00 0.300 < 0.033

ANTHRACENE 5.00 0.700 < 0.036
Bl S( 2- ETHYLHEXYL) PHTHALAT <3.00 <1.00 < O.
BENZQ[ A] ANTHRACENE 20,0 2.00 < 0.170
BENZQ[ A] PYRENE 30.0 2.00 < 0.250
BENZQ[ B] FLOURANTHENE  20.0  3.00 < 0.210
BENZO G H, I ]PERYLENE  20.0  3.00 < 0.250
BENZQ[ K] FLUORANTHENE  20.0  2.00 < 0.110
CARBAZOLE 2.00 0.500 ND 0.033
CHRYSENE 20.0  3.00 0. 160
DI BENZJ A, H ANTHRACENE 5.00 0.900 < 0.210
DI BENZOFURAN 0.400 0.200 < 0.035
FLUCRANTHENE 50.0  7.00 0. 250
FLUCRENE 1.00 0.300 < 0.033
I NDENJ 1, 2, 3, - C, D] PYRENE 20.0  3.00
NAPHTHAL ENE 0.600 < 0.070 < 0.037
PHENANTHRENE 20,0 3.00 < 0.033
PYRENE 20.0  3.00 0.190

OTHER (ug/ 9)

TRI CHLOROFLUCROVETHANE < 0.0059 < 0.0059 < 0.0
TPHC 714 76. 2 < 27.9

< 0.0015 < 0.00. 0015 <

ND 0.033 ND 0.033

< 0.049 < 0.049 < 0.049 <
< 0.036 < 0.036 < 0.
< 0.033 < 0.033 < 0.033 <0
< 0.033 < 0.033 < 0.
620 < 0.620 < 0.620 < 0.620
< 0.170 < 0.170 < 0.
< 0.250 < 0.250
< 0.210 < 0.210
< 0.250 < 0.250
< 0. 066 < 0. 066
ND 0. 003 ND 0.033 0.033
< 0.120 < 0.120 < 0.
< 0.210 < 0.210 < 0.210
< 0.035 < 0.035 < 0.
0. 085 0. 088 < 0.
< 0.033 < 0.033 < 0.
< 0.290 < 0.290 < 0.29
< 0.037 < 0.037 < 0.
< 0.033 < 0.033 < 0.
0. 049 0. 089 < 0.
059 < 0.0059 < 0.0059 0.0059
< 27.9 < 27.9 <2

NOTES: TABLE LI STS DETECTED ANLAYTES ONLY - SEE PRQJECT ANALYTE IN S

ND = NOT DETECTED

. 00078
0. 0015

1.00

700

< 4

0. 0059

DEPTH

< 0.0017 < 0.0017

< .00078 <

< 0.0017 <
. 00078 < .

< 0.0015 < 0.0015 <O

< 0.049 < 0.200 6.0

< 0.033 < 0.200 3.00

< 10.0 < 0.620 <3

.00 < 0.210

< 0. 0059

REPORT FOR SUMVARY

< 1.00

< 0. 0059

0.0017 <
00078 <
.0015 <O

0 <0

<0.0

00 < 30.0

< 10.0

< 0. 0059

0 0 5 10
0.0017 < 0.0017 < 0.0017
00078 < .00078 < .00078 .00078
.0015 < 0.0015 < 0.0015
049 < 0.049 0. 700
33 < 0.033 < 0.300

< 0.620 1.10 <6

< 0.210

< 0. 0059

< 0.210

< 0. 0059

ND 0.700 ND 0.033 ND 0.200 20.0 ND 0.033 ND ND 0.300

< 2

< 0. 0059

ND 0. 200



ANALYTE BORI NG 52B - 92
VOLATI LES (ug/g)
ETHYLBENZENE < 0.00170 < 0.00170
TOLUENE < 0.00078 < 0.00078
EXYLENES < 0.00150 < 0.00150
SEM VOLATI LES (ug/ g)
ACENAPHTHENE < 0.072 < 0.072
ACENAPHTHYLENE 0.168 < 0.066
ANTHRACENE 0.122 0.143
Bl S( 2- ETHYLHEXYL) PHTHALATE < 1.24 < 1.24
BENZO[ A] ANTHRACENE 0.399 0.391
BENZQ[ A] PYRENE < 0.500 < 0.500
BENZQ[ B] FLUORANTHENE 1.08 < 0.420
BENZJ G, H] | ERPYLENE 0. 622 < 0.500
BENZQ K] FLUORANTHENE 0. 439 0.430
CARBAZOLE ND 0.066 ND 0. 066
CHRYSENE 0.777 0.761
DI BENZO[ A, Hl ANTHRACENE < 0.420 < 0.420
DI BENZOFURAN < 0.070 < 0.070
FLUORANTHENE 1.71 1.92
FLUORENE < 0.066 < 0.066
I NDENQ[ 1, 2, 3- C , D] PYRENE< 0. 669 < 0.580
NAPHTHAL ENE < 0.074 < 0.074
PHENANTHRENE 0. 400 1.28
PYRENE 1.00 1.00
OTHER (ug/ g)
TOTAL ORGANI C CARBON NA NA
TPHC 131 58.3
NOTES: TABLE LI STS DETECTED
ND = NOT DETECTED

NOT ANALYZED

TABLE 2
ORGANI C COVPOUNDS I N SO L
AQC 52 - TDA MAI NTENANCE YARD

FORT DEVENS, MASSACHUSETTS

FORT DEVENS

- 06X 52B - 92 92 - 08X 52B - 92 - 09X G3M - 92 - 04X DEPTH 0 5 5D
< 0.00170 < 0.00170 < 0.001 0.00170 < 0.00170 < 0.00170 < 0.00170 < 0.00170 < 0.00170 < 0.00170 0.0
< 0.00078 < 0.00078 < 0.000 0.00078 0.00086 < 0.00078 < 0.00078 < 0.00078 < 0.00078 < 0.00078 0.0
< 0.00150 < 0.00150 < 0.001 0.00150 0.00510 < 0.00510 < 0.00150 < 0.00150 < 0.00150 < 0.00150 0.0

< 0.180 < 0.036 < 0.036 0.072 < 0.900 < 0.180 < 0.180 < 0.072 < 0.036 < 0.036 < 0.

< 0.165 < 0.033 0. < 0.066 < 0.825 < 0.165 < 0.165 0. 469 < 0.033 < 0.033

< 0.165 < 0.033 0.121 < 0.825 < 0.165 < 0.165 0. 475 < 0.033 < 0.033 < 0.825

< 3.10 < 0.620 < 0. < 15.5 < 3.10 < 3.10 < 1.24 0.974 < 0.620 < 15.5 <0

< 0.800 < 0.170 0.239 < 4.25 < 0.800 < 0.800 0.780 < 0.170 < 0.170 4.95

< 1.25 < 0.250 0 < 6.25 < 1.25 < 1.25 1.00 < 0.250 < 0.250 < 6.25 <0

< 1.05 < 0.210 0. 980 < 5.25 2.04 < 1.05 1.32 < 0.210 < 0.210 10.0

< 1.25 < 0.250 0. < 6.25 < 1.25 <1.25 1.01 < 0.250 < 0.250 < 6.25 <0

< 0.330 < 0.066 0. < 1.65 0. 499 < 0.330 0. 643 0.076 < 0.066 2.18

ND 0.165 ND 0.033 0.0.070 ND 0. 066 ND 0.825 ND 0. 165 ND 0.165 0.083 ND 0. 033 ND 0. 03 0.033

< 0.600 < 0.120 0.581

< 1.05 < 0.210 0. 420 < 5.25 < 1.05 < 1.05 < 0.420 < 0.210 < 0.210 < 5.25

< 0.175 < 0.035 < 0.035 070 < 0.875 < 0.175 < 0.175 < 0.070 < 0.035 < 0.035 < 0.

< 0.340 < 0.068 0. 965

< 0.165 < 0.033 < 0.0

< 1.45 < 0.290 < 7.25 < 1.45 < 1.45 1.31 < 0.290 < 0.290 < 7.25 <0

< 0.185 < 0.037 < 0.037 0.074 < 0.900 < 0.185 < 0.185 < 0.074 < 0.037 < 0.037

< 0.165 < 0.033 0.

< 0.165 0. 049 0.736

NA NA NA NA
48.5 39.1 89.1 97.5 34.5 <28.1 33.4 33.7 33.4 716 515 61.1

ANLAYTES ONLY - SEE PRQJECT ANALYTE LI ST IN SI REPORT FOR SUMVARY

10



TABLE 2
(conti nued)
ORGANI C COVPOUNDS | N SO L

ACC 52 - TDA MAI NTENANCE YARD
FORT DEVENS, MASSACHUSETTS
ANALYTE BORI NG 52B - 92 - 01X 52B - 92 - 02 05X
VOLATI LES (ug/g)
ETHYLBENZENE < 0.00170 < 0.00170 < 0.00170 < 0.00170 < 0.001 0.00170
TOLUENE < 0.00078 < 0.00078 < 0.00078 < 0.00078 < 0.000 0.00078
XYLENES < 0.00150 < 0.00150 < 0.00150 < 0.00150 < 0.001 0.00150
SEM VOLATI LES (ug/ g)
ACENAPHTHENE < 0.900 < 0.036 < 0.036 < 0.900 < 0. 0.072
ACENAPHTHYLENE < 0.825 < 0.033 < 0.033 < 0.825 0.165 1.
ANTHRACENE < 0.825 < 0.033 < 0.033 < 0.825 < 0. 0. 100
Bl S( 2- ETHYLHEXYL) PHTHALATE < 15.5 < 0.620 < 0.620 < 15.5
BENZJ A] ANTHRACENE < 4.25 < 0.170 < 0.170 < 4.25 < 4 < 0.340
BENZJ A] PYRENE < 6.25 < 0.250 < 0.250 < 6.25 0.500
BENZQ[ B] FLUORANTHENE <5.25 < 0.210 < 0.210 <525 <5
BENZJ G, H, | ] PERYLENE < 6.25 < 0.250 < 0.250 < 6.25 0.500
BENZQ K] FLUORANTHENE < 1.65 < 0.085 < 0.066 < 1.65 0.430
CARBAZOLE ND 0.825 ND 0.033 ND 0.033 ND 0.825 N 0.165
CHRYSENE < 3.00 0.091 < 0.120 < 3.00 <3 0. 507
DI BENZQ[ A, Hl ANTHRACENE <5.25 < 0.210 < 0.210 < 5.25 < 0.0420
DI BENZOFURAN < 0.875 < 0.035 < 0.035 < 0.875 < 0. < 0.070
FLUORANTHENE < 1.70 0. 288 < 0.068 < 1.70 <1
FLUORENE < 0.825 < 0.033 < 0.033 < 0.825 < 0.8 0.066
I NDENQ[ 1, 2, 3- C, D] PYRENE < 7.25 < 0.290 < 0.290 < 7.25 0.580
NAPHTHAL ENE < 0.900 < 0.037 < 0.037 < 0.900 < 0. < 0.074
PHENANTHRENE < 0.825 0.092 < 0.033 < 0.825
PYRENE 2.18 0.282 < 0.033 < 0.825 < 0.
OTHER (ug/ g)
TOTAL ORGANI C CARBON NA NA NA NA NA
TPHC 142 65.1 51.5 304 129

NOTES: TABLE LI STS DETECTED ANALYTES ONLY -
ND = NOT DETECTED
NA = NOT ANALYZED

DEPTH 0 5 10 0
< 0.00170 < 0.00170 < 0.00170 < 0.00170 < 0.0017
< 0.00078 < 0.00078 < 0.00078 < 0.00078 < 0.0007
< 0.00150 < 0.00150 < 0.00150 < 0.00150 < 0.0015
18 < 0.200 < 0.033 0.193 < 0.825
2.00 ND 0. 200 ND 0. 033 0. 106 ND 0. 825

SEE PRQJECT ANALYTE LI ST I N REPORT FOR SUMVARY

0 < 0.00170 0.00170
8 < 0.00078 0.00078
0 < 0.00150 0.00150

< 0.033 0.090

ND 0. 033 ND 0. 066



ANALYTE

ALUM NUM
ANTI MONY
ARSENI C
BARI UM
BERYLLI UM
CADM UM
CALCI UM
CHROM UM
COBALT
COPPER

| RON

LEAD
MAGNESI UM
MANGANESE
NI CKEL
POTASSI UM
SODI UM
VANADI UM
ZI NC

TABLE 3
I NORGANI C ANALYTES I N SO L
AOC 44 - CANNI BALI ZATI ON YARD

FORT DEVENS, MASSACHUSETTS

BACK- BORI NG 44B - 92 - 01X 44B - 92 - 02X 03X 44B - 92 - 04X  44B - 92 - 05X 44B - 92 - 06X  (ug/g) GROUND  DEPTH 0 5 10
15000 7030 5270 3940 7070 3940 3090 3920 3630 9470 4000 2890 15800 5040 4820 3720
NA < 1.09 < 1.09 < 1.09 < 1.09 < 1.09 < 1.09 < 1.09 < 1.09 < 1.09 < 1.09 1.96 < 1.09 < 1.09 < 1.09
21 7.34 14.2 16.0 7.42 9.76  8.88 16.0  9.33 12.0  30.0 11.5 10.3  9.51
42.5 48.1 18.1 18. 4 15.0 13.9 14.6 30.7 18.1 12.9  79.0 14.7 15.9 18. 4
0.347 0.92 < 0.500 0.653 0.740 0.712 0.62 0.500 < 0.500 < 0.500 < 0.500 < 0.500 0.786 < 0.500 < 0.500 < 0.500
2.00 2.14 < 0.700 < 0.700 < 0.700 < 0.700 < 0.700 < 0.700 < 0.700 8.85 < 0.700 < 0.700 1.03 < 0.700 < 0.700 < 0.700
1400 922 307 334 141 141 304 1260 322 262 1690 214 249 362
31 37.2 13.3 12.2 8.20 9.15 8.90 28.6 10.3 5.92 63.9 10. 1 10. 6 9.06
NA 5.26 4.68 3.97 2.15 3.12 3.27 6.58 3.69 2.50  9.82 2.70  3.33 3.20
8.39 20.6 10.8 9.90 4.43 8.04  12.7 12.8 7.29 5.33 17.1 6. 62 6.72 6.81
15000 11100 8830 7400 6400 6560 6290 6410 14800 7340 6000 19900 8400 7560 6530
34.4 53.0 15.2 4.96 4.44  7.45 3.23 21.0 4.21 3.09 22.0 5.12  4.40  3.83
5600 3600 2010 1990 1030 1560 14 1490 1510 5020 1860 1200 9670 1890 1840 1650
300 181 173 162 57.3 106 147 114 247 142 129 423 148 118 138
14.0 21.5 13. 4 11.4  7.91  9.40 10.5 26.1 10.5  7.59  44.6 9.52 9.93 10. 8
1700 1480 551 1000 274 420 52 510 1130 424 319 4400 395 338 600
131 157 173 138 151 140 117 206 158 181 245 138 152 161
28.7 19.3 8.39 8.56 7.42  6.54 540 18.0  6.34  4.07 37.6 6.75 7.64  6.66
35.5 92.9 32.0 21.3 16.0 19.1  21.8 53.4  20.0 17.0  56.9 18.8 18.3 21.6

NOTES: TABLE LI STS DETECTED ANALYTES ONLY - SEE PROJECT ANALYTE LI ST SI REPORT FOR SUMVARY

NA = NOT ANALYZED



ANALYTE

ALUM NUM
ARSENI C
BARI UM
BERYLLI UM
CADM UM
CALCI UM
CHROM UM
COBALT
COPPER

I RON

LEAD
MAGNESI UM
MANGANESE
NI CKEL
POTASSI UM
SODI UM
VANADI UM
ZI NC

TABLE 4
| NORGANI C ANALYTES IN SO L
AOC 52 - TDA MAI NTENANCE YARD

FORT DEVENS, MASSACHUSETTS

BACK- BORI NG 52B - 92 - 06X 52B - 92 - 07X (ug/ g) GROUND DEPTH 0 5 5D 10
15000 14200 5160 4390 3930 7010 5160 2960 5410 3390 3900 7360 2690 4740
21 21.0 16.0 19.0 15.0 9. 04 10.7 14 8.21 15.0 11.2 7.11 7.54
42.5 80.7 21.0 19.5 15.2 19.0 16.1 19.6 14.2 19.9
0. 347 0.939 < 0.500 0.628 < 0.550 < 0.500 0 < 0.500 < 0.500 < 0.500 < 0.500 0.674 < 0.500 1.13
2.00 < 0.700 < 0.700 < 0.700 < 0.700 < 0.700 < 0.700 0.700 < 07.00 < 0.700 < 0.700 < 0.700 < 0.700
1400 1280 439 386 358 196 326 178 450 304 322 446
31 47.7 15.2 13.3 11.5 12.5 12.9 11 7.01 10.7 18.3 5.15 12.3
NA 8. 66 4.35 3.9 3.65 3.68 4.00 3. 2.30 3.80 4.54 2.60 4.22
8.39 15.1 9.11 9.14 7.97 6. 60 7.37 8.07 6. 33 8.14
15000 16900 7910 6760 7580 8300 7790 6640 5220 8470 9280 5070 14600
34.4 17.0 8.10 6. 27 5.58 8. 97 6.77 8.76 3.49 3.73
5600 8190 2590 2130 1990 2240 789 1250 1150 1700 2900 1030 2570
300 293 162 149 125 129 83.6 302 155 104 247
14.0 38.4 14.2 12.7 10.8 12. 4 12. 4 16.5 6.86 16.7
1700 4370 912 858 551 528 242 339 533 855 396 977
131 296 165 150 140 145 148 < 100 158 192
28.7 32.1 10.2 8.61 7.99 10. 4 8.25 12. 4 3.97 8. 97
35.5 41.3 21.4 19.2 19.8 22.0 21.0 20.9 14.9 28.4
NOTES: TABLES LI STS DETECTED ANALYTES ONLY - SEE PRQJECT ANALYTE LI ST IN SI REPORT FOR SUMVARY

ND =
NA =

NOT DETECTED
NOT ANALYZED



ANALYTE

ALUM NUM
ARSENI C
BARI UM
BERYLLI UM
CADM UM
CALCI UM
CHROM UM
COBALT
COPPER

I RON

LEAD
MAGNESI UM
MANGANESE
NI CKEL
POTASSI UM
SODI UM
VANADI UM
ZI NC

BACK-

15000
21
42.5

0. 347

2.00
1400
31
NA
8.39
15000
34.4
5600
300
14.0
1700
131
28.7
35.5

NOTES:

TABLE 4 (continued)
| NORGANI C ANALYTES IN SO L
ACC 52 - TDA MAI NTENANCE YARD

FORT DEVENS, MASSACHUSETTS

14700 5070 5120 10200

.0 9.54 10.6 17.0 18.

95.3 16.5 37.4 38.4
0.879 < 0.500 < 0.500
< 0.700 < 0.700 < 0.700 < 0.700

1690 689 583 659
58.7 13.1 25.5 32.6
9.18 3.01 4.24 6.73
16. 4 6.72 8.41 10.6
18900 7700 8880 13000
13.0 4.00 8.38 10. 4
9210 2210 2890 5440
313 128 203 273
41.8 11. 6 16. 6 28.0
4820 619 1670 1830
316 164 176 189
34.9 7.61 10.8 20.3
46. 4 18.8 25.5 35.5

TABLE LI STS DETECTED ANALYTES ONLY -
NA = NOT ANALYZED

BORI NG 52B - 92- 01X 52B - 92 -

8150

36.4
0.92
< 0.700
727
30.1
6. 05
11.8
12300
6. 45
4480
260
24.1
1530
189
18.0
34.3

0 10.

02X 03X

4540

20.2

1.01 < 0.

< 0.700
557
15.7
4.19
6.76
7810
3.67
2
163
13.1
2820
< 100
8.74
21.0

6 20.

52B - 92 - 04X 52B - 92 - 05X (ug/ g) GROUND
10400 11500 2870 4080 8210 4360 4300

12.0 9.88 14.0 10.5 10.5
24.3 16.5 18.7
0.638 0.795 < 0.500 < 0.500 1.06
< 0.700 < 0.700 < 0.700 < 0.700 < 0.700

0.569 < 0.500

396 237 594 282 483
18.9 12.1 14.8
4.56 3.95 3.78
10.8 7.78 8.13
14400 3990 6500 11000 7030 6840
20.0 19.0 8. 36
5040 6010 696 1740 3140 1710 2040
48.5 118 172 142 134
18.5 12. 4 12.0
229 528 878 530 1030
154 152 154
14.0 7.31 9.34
35.6 20.8 21.1

SEE PRQJIECT ANLAYTE LI ST IN SI

REPORT FOR SUMVARY

DEPTH

0

10

10



TABLE 5
ANALYTES IN SO L - SUPPLEMENTAL SITE | NVESTI GATI ON
ACC 44 - CANN BALI ZATI ON YARD

FORT DEVENS, MASSACHUSETTS

ANALYTE BACK- BORI NG 44B - 93 - 07X 44B - 93 - (ug/ Q) GROUND  DEPTH 15 21

ORGANI CS

Bl S( 2- E- H) PHTHALATE <0.62 <0.62 <0.62<0.62 <0.62 < 0.62 < 0.62 1.4 < 0.62 <0.62 <0.62 <0.62
FLUORANTHENE < 0.07 <0.07 <0.07 <0.07 <0.07 < 0.07 0.07 < 0.07 < 0.07 < 0.07 < 0.07 < 0.07 < 0.07
PHENANTHRENE < 0.03 <0.03 <0.03<0.03 <0.03 <0.030.03 < 0.03 < 0.03 < 0.03 < 0.03 <0.03 <0.03
PYRENE <0.03 <0.03 <0.03<0.03 <0.03 <0.030.03 < 0.03 <0.03 < 0.03 < 0.03 <0.03 <0.03
TPHC <30 <29.7 <29.8<31.2 121 < 29.5 29.6 < 29.5 < 33.1 < 29.4 <29.6 <29.6 < 35.1
| NORGANI CS

ALUM NUM 15000 4280 5660 2840 2670 2690 5700 NA NA NA NA NA NA NA

ANTI MONY NA <1.09 <1.09<1.09 <1.09 <1.09 < 1.09

ARSENI C 21 12.3 25.4 9. 38 4.34 11. 4 21.2

BARI UM 42.5 10. 4 18. 6 11.4 16.1 9.8 18.1

BERYLLI UM 0. 347 0. 888 1.05 0.633 < 0.5 <0.50 0ONA NA NA NA NA NA NA

CADM UM 2.00 < 0.70 <0.70 <0.70 < 0.70 < 0.70 <0.70

CALCI UM 1400 388 481 337 484 462 576

CHROM UM 31 12.5 17.5 7 5.27 5.04 20.5 6

COBALT NA 3. 44 4.39 2.48 < 1.42 2.34 5.33

COPPER 8. 39 5.8 9.9 4.86 3.88 5. 39 11. 8

| RON 15000 8930 10900 6230 6740 5030 10500

LEAD 34.4 3.28 5.63 2.33 4. 36 3.01 2.94

MAGNESI UM 5600 2460 3640 1350 1200 1060 NA  NA NA NA NA NA NA

MANGANESE 300 175 194 110 53 121

NI CKEL 14.0 12.8 17.8 7.61 <1.71 6.76 20.8

POTASSI UM 1700 485 993 470 1480 471

SODI UM 131 200 193 168 190 165 305

VANADI UM 28.7 8. 95 11.5 5.33 10.3 4.69 13.5

ZI NC 35.5 17.5 23.4 12.9 11. 4 12.1 24.1

NOTES: TABLE LI STS DETECTED ANALYTES ONLY - SEE PROJECT ANALYTE LI ST IN SI REPORT (ABB-ES, 1993)
NA = NA ANALYZED



TABLE 6
ANALYTES | N GROUNDWATER - ROUND 1 (June 1993) AND ROUND 2 ( Septenber 1993)
ACC 44 GROUNDWATER - SUPPLEMENTAL SI TE | NVESTI GATI ON

FORT DEVENS, NMASSACHUSETTS

ROUND 1 ROU

ANALYTE BACK- &M 93- 10X GM 93- 11X &GBM9 GM 93-10X &GBM93-11X GM93-11X
CGROUND filtered filtered

ORGANI CS (ug/L)
Bl S( 2- ETHYLHEXYL) PHTHALATE 22 < 4.80 <
TETRACHLOROETHENE <1.6 <1.6
TOLUENE <0.5 <0.5 2.31
TPHC < 178 < 178 <173
| NORGANI CS (ug/ L)
ALUM NUM 6870 6310 41600 16
ANTI MONY 3.03 <3.0 4.2 <
ARSENI C 10.5 49.1 157 9
BARI UM 39.6 44. 4 250 7
CALCI UM 14700 13000 13900 7
CHROM UM 14.7 10. 4 74.9 2
COBALT 25.0 <25.0 70.0 <2
COPPER 8. 09 16.7 113 4
| RON 9100 13200 86300 31
LEAD 4,25 14.9 103 2
MAGNESI UM 3480 3030 13500
MANGANESE 291 510 9500 1
NI CKEL 34.3 <34.3 140 5
POTASSI UM 2370 3710 9330
SODI UM 10800 24500 16900 16
VANADI UM 11.0 14.9 73.1 2
ZI NC 21.1 27.8 157 7
ANl ONS/ CATI ONS (ug/ L)
Bl CARBONATE NA NA NA
CHLORI DE NA NA NA
SULFATE NA NA NA
NI TRATE/ NI TRI TE NA NA NA
ALKALI NI TY NA NA NA
OTHER (ny/ L)
TSS 206 1110 569
NOTES:

TABLE LI STS DETECTED ANALYTES ONLY - SEE PRQJECT ANALYTE LI ST SI REPORT (A 1993).
NA = Not Anal yzed



ACCs 44 & 52 -

TABLE 7
SUMVARY COF CONTAM NATES OF CONCERN I N SURFACE SO L
MAI NTENANCE YARDS

FORT DEVENS, MASSACHUSETTS

Anal yte Det ected Concentration [a]

Aver age

O ganics (ug/q)

et hyl benzene

t ol Uene

xyl enes

2- et hyl napht hal ene
acenapht hene
acenapt hyl ene

ant hr acene
benzo(a) ant hracene
benzo(a) pyrene
benzo(b) f I uor ant hene
benzo(g, h,i) peryl ene
benzo(k) f | uor ant hene
carbazol e

chrysene

di benzo( a, h) ant hr acene

di benzof uran
f I uor ant hene
fl uorene

i ndeno(1, 2, 3-c, d) pyrene

napht hal ene
phenant hr ene
pyr ene

Maxi mum

0. 0049
0. 0016
0. 01355
6.7
2.238
1.207
3.38

8. 69

8.71

3. 67
16.5
4.45

6. 95
13.5
10. 4

10. 97
9.03
6. 82
6.01
3.54

2.8

7.21

0. 0049
0. 0023
0.022

6.7

20.
40.

50.

10.
100.
20.

20.
100.
60.

O O oo

o o

30
30
20
30
20

20

O O O oo

.0

0

Freq

I'n

1/ 15
2/ 15
2/ 15
1/ 15
3/15
8/ 15
9/ 15
9/ 15

12/ 15

3/15
13/ 15
5/ 15

3/15
12/ 15
14/ 15

uency of Anal yte
Det ecti on

organics (ug/qg)

arsenic
bari um
beryllium
cadm um
chrom um 15/15
copper
i ron 18900 15/ 15
lead 15/15
7/ 15 nmagnesi um
9/ 15 nmanganese 15/ 15
8/ 15 ni ckel
11/ 15 pot asSi 15/ 15
7/ 15 sodi um
vanadi um
2/ 15 zinc 15/ 15

Not es:

[a] Surface soil s station 44B-92-01X to 44B-92- 05X,

8/ 15

52B-92- 01X to 52B-92-09X, and G3M 92- 04X.



Anal yte

Aver age

Organics (ug/g)
acenapht hyl ene

ant hr acene

bi s(2- et hyl hexyl ) pht hal ate

benzo(a)ant hracene
benzo(a) pyrene
benzo(b) f | uorant hene
benzo(g, h,i)peryl ene
benzo(k)fl uorant hene
carbazol e

chrysene

di benzo(a, h) ant hracene
di benzof uran

fluorant hene

fluorene
indeno(1, 2, 3-cd) pyrene

phenant hr ene

pyrene

AQCs 44 & 52 -

TABLE 8
SUMVARY OF CONTAM NANTS OF CONCERN SUBSURFACE SO L
MAI NTENANCE YARDS

FORT DEVENS, MASSACHUSETTS

0.272

0.928

0.943

0.907

of

Maxi mum

0.177

0. 460

0.302

0.

Det ect ed Concentration [a]

3.0

20

Det

2.0

0.5

9/ 31

.90

1/31

15/31

1/ 31
3.0

11/31

14/ 31

Frequency

ection

I nor gani

3/31

2/ 31

2/ 31

5/31

2/31

11/31

2/ 31

1/31

2/ 31

[a] Subsurfa |ocations 44B-92-01X to 44B-92- 05X,

Anal yt Detected Concentration [a]

Bar num Road Mai ntenance Yards,

cs (ug/9)
arsenic
barium
beryl l'i
chrom um
copper
iron
| ead
magnesi
mangane
ni ckel
pottasi
sodi um

vanadi um

zinc
Not es:

52B-92-01 and G3M 92- 04X,

Frequency

Bar num Road Mai ntenance Yards,

ACCs 44 & 52



TABLE 9

DI RECT CONTACT W TH AND | NCI DENTAL | NGESTI ON OF SURFACE AND SUBSURFACE SO
USEPA REG ON | B(a) P APPROACH FCR PAHS

RECEPTCOR:  CONSTRUCTI ON WORKER

ACCs 44 AND 52 - AVERAGE CONCENTRATI ONS

FORT DEVENS, MA

EXPOSURE PARAMETERS EQUATI ONS
PARAMVETER SYMBCL VALUE UNI TS SCQURCE

CONCENTRATI ON SO L CS Aver age ny/ kg CANCE

| NGESTI ON RATE IR 480 ny/ day USEPA, 199

FRACTI ON | NGESTED FI 100%

SO L ADHERENCE FACTOR SAF 1 ng/ cn? USEPA, 199

SURFACE AREA EXPCSED SA 3,295 cmt/ day USEPA, 198

CONVERSI ON FACTCR CF 0. 000001 kg/ ng

BODY VEI GHT BW 70 kg USEPA, 1989a | NTAKE- | NGESTI ON= CS x IR x RAF x FI x CF x EF x ED

EXPOSURE FREQUENCY EF 5 days/workweek PRO JUDGEMENT

EXPOSURE DURATI ON ED 12 wor kweek( s) PRO  JUDCGE

AVERAG NG TI ME

| NTAKE- | NGESTI ON= CSx IRXx RAF x FT x CF x EF x ED

CANCER AT 70 years USEPA, 1989a Rl SK) BWx AT x 365 days/yr

NONCANCER AT 12 wor kweek( s) USEPA, 1989a

USEPA, 1991 "Human Heal th Eval uati on Manual, Suppl emental Guidance: Stand | NTAKE- DERVAL = CS x SA x SAF x RAF x CF x EF x ED
Exposure Factors". (HQ

USEPA, 1992. Dernal Exposure Assessnent: Principles and Applications, In EPA/ 600/8-91/011B, January 1992.
| NTAKE- DERVAL= CS x SA x SAF x RAF x CF x EF x ED

USEPA, 1989a. RAGs, Part A (CA RI SK) BWx AT x 365 days/yr

USEPA, 1989b. Exposure Factors Handbook. (1) Arns and Hands noncarci nogenic effects: AT = ED



TABLE 9, continued

C

DI RECT CONTACT W TH AND | NCI DENTAL | NGESTI ON OF SURFACE AND SUBSURFACE SO

USEPA REG ON 1 B(a) P APPRCACH FCR PAHS
RECEPTCOR:  CONSTRUCTI ON WORKER

ACCs 44 AND 52 - AVERAGE CONCENTRATI ONS
FORT DEVENS, MA

CARCI NOGENI C EFFECTS

SaL I NGESTI ON | NTAKE

COVPOUND CONCENTRATI ON RAF
(no/ ko)

Bi s(2- et hyhexyl ) pht hal ate 1.941
Benzo(a) ant hracene 2.078
Benzo(a) pyrene 2.241
Benzo(b) f | uor ant hene 2.318
Benzo( k) f | uor ant hene 1.658
Car bazol e 0.621
Chrysene 2.581 1
Di ben(a, h,)ant hracene 0.782
I ndeno( 1, 2, 3- cd) pyr ene 2.001
Arsenic 12. 36 1
Beryl I'i um 0.514
Lead 10. 188

CANCER RI SK 2E- 06

DERVAL
| NGESTI ON
(mg/ kg- day)
1 3. 1E- 08
1 3. 3E-08
1 3. 6E- 08
1 3. 7E-08
1 2. 7E- 08
1 1. OE- 08
4. 2E- 08
1 1. 3E-08
1 3. 2E-07
2. OE- 09
1 8. 3E- 09
0.5  8.2E-08
SUMVARY
2E- 06 4E- 06

0.03

(mo/ kg- (mo/ kg-day) -1
0.

0.2

0.2

0.2

0.2

0. 09

0.2

0.35

Rl SK



TABLE 9, continued

USEPA REG ON | B(a) P APPROACH FCR PAHS
RECEPTCOR:  CONSTRUCTI ON WORKER

ACCs 44 AND 52 - AVERAGE CONCENTRATI ONS
FORT DEVENS, MA

NONCARCI NOGENI C EFFECTS

CON
DI RECT CONTACT W TH AND | NCI DENTAL | NGESTI ON OF SURFACE AND SUBSURFACE SO

SO L I NGESTI ON | NTAKE DERVAL I
COVPOUND CONCENTRATI ON RAF I NGESTI ON RAF D
(mg/ kg) (my/ kg- day) (rmg/ kg-day) (ng/ kg-day) | NGESTI ON

Et hyl benzene 0. 000936 1 6. 4E- 09 0.2
Tol uene 0. 000441 1 3. 0E-09 0.12 2.5E- 1. 5E-09 1. 2E-09
Xyl enes 0. 00129 1 8. 8E-09 0.12 7.3E- 2. 2E-09 1. 8E-09
2- Meht yl napht hal ene 0. 267 1 1. 8E- 06 0.1
Acenapht hene 0. 235 1 1. 6E-06 0.2 2.2E-0.6 2.7E-06 3. 7E-06
Acenapht hyl ene 0. 297 0.91 1. 9E- 06 0 0.04 4.6E-05 6. 3E- 05
Ant hr acene 0. 742 1 5. 1E- 06 0.29 1.0E-
Bi s(2- et hyl hexyl ) pht hal at e 1.941 1 1. 3E-05 0. 02
Benzo( a) ant hr acene 2.078 0.91 1. 3E-05 0.18
Benzo( a) pyr ene 2.241 0.91 1. 4E-05 0 0.04 3.5E-04 4. 7TE- 04
Benzo(b) f | uor ant hene 2.318 0.91 1. 4E-05 0
Benzo(g, h, i) peryl ene 1.839 0.91 1.1E-05 0
Benzo(K) f | uor ant hene 1.658 0.91 1. 0E-05 0
Car bazol e 0.621 1 4. 3E- 06 1 NA
Chrysene 2.581 0.91 1. 6E- 05 0.18
Di benz(a, h) ant hracene 0.782 0.91 4. 9E- 06 0
Di benzof ur an 0. 327 NA NA
Fl uor ot hene 5. 044 1 3. 5E-05 0.2 4.7E-
Fl uor ene 0. 564 1 3. 9E- 06 0.2 5.3E-0.4 9.7E-06 1. 3E-05
I ndeno( 1, 2, 3-cd) pyrene 2.001 0.91 1. 2E-05 0 0.04 3.1E-04 4. 2E-04
Napht hal ene 0.554 1 3. 8E-06 0.1 2.6E-
Phenant hr ene 3. 658 0.91 2. 3E-05 0.18
Pyrene 3. 405 1 2. 3E-05 0.2 3.2E-0.3 7.8E-05 1. 1E-04
Arsenic 12. 36 1 8. 5E- 05 0.03 1.7E-0.0003 2.8E-01 5. 8E-02
Bari um 24. 907 1 1. 7E-04 0.35 4.1E-0.07 2.4E-03 5. 9E- 03

DERVAL  QUOTI ENT

2. 8E-09
4. 0E-09

6. 4E- 06
1. 1E-04

8. 2E- 04

2. 3E-05
7.4E-04

1. 8E-04
3.4E-01
8. 3E-03



TABLE 9, conti nued

DI RECT CONTACT W TH | NCl DENTAL | NGESTI ON OF SURFACE AND SUSURFACE SA L -
RECEPTOR:  CONSTRUCTI ON WORKER

ACCs 44 and 52 - AVERAGE CONCENTRATI ONS

FORT DEVENS, MNA

U REGI ON 1 B(a) P APPROACH FOR PAHS

NONCARCI NOGENI C EFFECTS

SAL | NGESTI ON | NTAKE DERNMAL | NTAKE REFERENCE HAZARD HAZARD TOTAL
COVPOUND CONCENTRATI ON RAF I NGESTI ON RAF
(my/ kg) ( g/ kg- day) (my/ kg-day) (ng/ kg-day) I NGESTI ON DERVAL QUOTI ENT
Beryl I'i um 0.514 1 3. 5E- 06 0.35 8.5E-7.0E-04 1. 7E-03 2. 4E-03
Cadm um 0. 635 1 4. 4E- 06 0.14 4.2E-06 4. 4E-03 4. 2E- 03 8. 5E-03
Chr om um 17. 192 1 1.2E-04 0.09 7.3E-05 5.9E-03 3. 6E-03 9. 5E-03
Copper 8. 885 1 6. 1E- 05 0.35 1.5E-04
I ron 8547. 391 1 5. 9E-02 0.35 1.4E-01
Lead 10. 189 0.5 3. 5E-05 0. 006 2.9E-06
Magnesi um 2504. 574 1 1. 7E-02 0.35 4. 1E-
Manganese 154. 293 1 1. 1E-03 0.35 1.1E-02 2.5E-02 3.6E-02
N ckel 15. 299 1 1. 0E-04 0.35 2.5E-04 5. 2E-03 1.3E-02 1.8E-02
Pot assi um 1008. 659 6. 9E- 03 0.35 1. 7E-
Sodi um 155. 042 1 1. 1E-03 0.35 2.6E-03
Vanadi um 10. 942 1 7. 5E-05 0.35 1.8E-04 1.1E-02 2. 6E-02 3. 6E-02
Zinc 26. 532 1 1.8E-04 0.02 2.5E-05

SUWARY HAZARD | NDEX 0.33 0.14 0. 47



TABLE 10 OONS
DI RECT CONTACT W TH AND | NCI DENTAL | NGESTI ON OF SURFACE AND SUBSURFACE SOl L
USEPA REG ON | B(a) P APPROACH FOR PAHS

RECEPTOR  CONSTRUCTI ON WORKER

ACCs 44 AND 52 - MAXI MUM CONCENTRATI ONS

FORT DEVENS, MA

EXPOSURE PARAMETERS EQUATI ONS
PARAMETER SYMBOL  VALUE UNI'TS SCQURCE

CONCENTRATI ON SO L CS Maxi num no/ kg

I NGESTI ON RATE IR 480 ny/ day USEPA, 1991

FRACTI ON | NGESTED Fl 100%

HAZARD QUOTI ENT = | NTAKE (my/ kg-day) / REFERENCE DOSE (my/ kg- day)
SO L ADHERENCE FACTOR  SAF 1 nglcnt USEPA, 1992

SURFACE AREA EXPCSED SA 3, 295
(I NTAKE | NGESTI ON) + (| NTAKE- DERVAL)

cnt/ day USEPA, 1989b (1)

CONVERSI ON FACTOR CF 0. 000001 kg/ ng
BCODY WEI GAT BW 70 kg USEPA, 1989a
| NTAKE- | NGESTI ON= CS x IRx RAF x FI x CF x EF x ED
EXPOSURE FREQUENCY EF 5 days/ wor kweek PRO  JUDGEMENT
EXPCSURE DURATI ON ED 12 wor kweek( s) PRO  JUDGEMENT

I NTAKE- | NGESTI ON=
AVERAG NG TI ME

CSx IRX RAF x FI x CF x EF x ED

( CANCER RI SK) BWx AT x 365 days/yr

CANCER AT 70 years USEPA, 1989a

NONCANCER AT 12 wor kweek(s) USEPA, 1989a

USEPA, 1991 "Hunan Heal th Eval uati on Manual, Suppl emental Qui dance: Stan
| NTAKE- DERVAL= CS x SA x SAF x RAF x CF x EF x ED

Exposure Factors”. (HQ
USEPA, 1992. Dernml Exposure Assessnent: Principles and Applications, In

EPA/ 600/ 8- 91/ 011B, January 1992.
| NTAKE- DERMAL = CS x SA x SAF x RAF x CF x EF x ED

USEPA, 1989a. RAGs, Part A

(CAN RI SK)

BWx AT x 365 days/yr

USEPA, 1989b. Exposure Factors Handbook. (1) Arms and Hands noncarci nogenic effects: AT = ED



TABLE 10, conti nued

DI RECT CONTACT W TH | NCl DENTAL OF SURFACE AND SUBSURFACE ANS SUBSURFACE SO
USEPA REG ON | B(a) P APPROACH FOR PAHS

RECEPTOR.  CONSTRUCTI ON WORKER

ACCs 44 and 52 - MAXI MUM CONCENTRATI ONS

FORT DEVENS, MA

CARCI NOGENI C EFFECTS

SaL I NGESTI ON | NTAKE DERVAL
CAOVPOUND CONCENTRATI ON RAF I NGESTI ON
(ng/ ko) (ng/ kg-day) -1

Bi s(2- et hyl hexyl ) pht hal ate 7.75 1 1. 2E- 07
Benzo( a) ant hr acene 20 1 3. 2E- 07 0.2 4. 4E-
Benzo(a) pyrene 30 1 4. 8E- 07 0.2
Benzo(b) f | uor ant hene 30 1 4. 8E- 07 0.2
Benzo(k) f | uor ant hene 30 1 4. 8E-07 0.2
Car bazol e 20 1 3. 2E- 07 1
Chrysene 50 1 8. 1E- 07 0.2 1.1E
Di benz(a, h) ant hracene 5 1 8. 1E-08 0.09
I ndeno( 1, 2, 3-cd) pyrene 20 1 3. 2E-07 0.2
Arsenic 29 1 4. 7E-07 0. 03 9. 6E-
Beryl |l ium 1.15 1 1.9E-08

Lead 53 0.5 4. 3E-07 NA

SUMVARY CANCER RI SK 2E-05 3E-05 5E- 05



TABLE 10, conti nued

DI RECT CONTACT W TH AND | NCl DENTAL | NGESTI ON OF SURFACE AND SUBSURFACE SO
USEPA REG ON | B(a) P APPROACH FOR PAHS

RECEPTOR: CONSTRUCTI ON WORKER

ACCs 44 AND 52 - NMAXI MUM CONCENTRATI ONS

FCORT DEVENS, MNA

NONCARCI NOGENI C EFFECTS

SO L I NGESTI ON | NTAKE DERNVAL | NTAKE
COVPOUND  CONCENTRATI ON RAF I NGESTI ON RAF DCSE
(ng/ kg) (ng/ kg- day) (ng/ kg-day)  (ng/k
I NGESTI ON DERVAL QUOTI ENT
Et hyl benzene 0. 0049 1 3. 4E-08 0.2 4. 6E- 3. 4E- 07 4. 6E- 07 8. OE- 07
Tol uene 0. 0023 1 1. 6E- 08 0.12 1. 3E
Xyl enes 0.022 1 1. 5E-07 0.12 1. 2E-
2- Met hyl napht hal ene 6 1 4. 1E- 05 0.1
1. OE- 03 7.1E-04 1. 7E-03
Acenapht hene 6 1 4. 1E-05 0.2 5. 6E-
Acenapht hyl ene 4 0.91 2.5E-05 0.18
Ant hr acene 20 1 1.4E-04 0.29 2. TE-
4. 6E- 05 9. 1E-05 1. 4E- 04
Bi s(2- et hyl hexyl ) pht hal ate 7.75 1 5. 3E-05 0. 02
Benzo( a) ant hr acene 20 0.91 1.2E-04 0.18 1. 7E-
3.1E-03 4. 2E-03 7.4E- 03
Benzo( a) pyrene 30 0.91 1.9E-04 0.18
Benzo(b) f | uor ant hene 30 0.91 1.9E-04 0.18
4. 7E- 03 6. 4E- 03 1.1E-02
Benzo(g, h, i) peryl ene 30 0.91 1.9E- 04 0.18
4. 7E-03 6. 4E- 03 1. 1E- 02
Benzo( k) f | uor ant hene 30 0.91 1.9E-04 0.18
4. 7E-03 6. 4E- 03 1.1E-02

Car bazol e 20 1 1. 4E-04 1



Chrysene

50

Di benz(a, h) ant hracene

7. 8E- 04 4, 7E- 04
D benzof uran

Fl uor ant hene
1. 7E-03 2. 4E-03

Fl uor ene

1.3E-03

10

100
4. 1E- 03

20

I ndeno( 1, 2, 3-cd) pyr ene

Napht hal ene
3. 4E- 03 2. 4E-03

Phenant hr ene
1. 6E-02 2.1E-02

Pyrene

Arseni c

Bari um

20
5. 8E-03

100
3. 7E-02

60

29

95.3

0.91

20

0.91

0.91

0.91

.1E-04 0.18
3. 1E-05
NA
. 9E-04 0.2
.4E-04 0.2
1. 2E-04
.4E-04 0.1
. 2E-04 0.18

.1E-04 0.2
. OE-04 0.03
.5E-04 0.35

0.

0.

08

18

. 4E-

. 9E-

. 4E-

. 5E-

. 6E-

. 1E-

. 6E-



TABLE 10, conti nued

DI RECT CONTACT W TH AND | NCl DENTAL | NGESTI ON OF SURFACE AND SUBSURFACE SO
USEPA REG ON | B(a) P APPROACH FOR PAHS

RECEPTOR: CONSTRUCTI ON WORKER

ACCs 44 AND 52 - NMAXI MUM CONCENTRATI ONS

FCORT DEVENS, MNA

NONCARCI NOGENI C EFFECTS

SO L I NGESTI ON | NTAKE DERMAL | NTAKE
REFERENCE HAZARD HAZARD TOTAL
COVPOUND  CONCENTRATI ON RAF I NGESTI ON RAF DERVAL
(my/ kg) (mg/ kg- day) (my/ kg- day) (g
I NGESTI ON  DERVAL QUOTI ENT
Beryl I'i um 1.15 1 7. 9E-06 0.35 1.9E-0
1. 6E-03 3. 8E-03 5. 4E- 03
Cadm um 8.85 1 6. 1E-05 0.14 . 8E-05
6. 1E-02 5. 8E-02 1.2E-01
Chr om um 58.7 1 4. OE- 04 0.09 .5E-04
2. 0E-02 1. 2E-02 3. 3E-02
Copper 20.6 1 1. 4E-04 0.35 . 4E- 04
Iron 18900 1 1.3E-01 0.35 .1E-01
Lead 53 .5 1. 8E-04 0. 006 1.5E-0
Magnesi um 9210 1 6. 3E-02 0.35 1.5E-0
Manganese 313 1 2.1E-03 0.35 5.2E-0
2.1E-02 5. 2E-02 7.3E-02
N ckel 41.8 1 2.9E-04 0.35 . 9E-04
1. 4E-02 3. 4E- 02 4. 9E-02
Pot assi um 4820 1 3. 3E-02 0.35 7.9E-0
Sodi um 316 1 2. 2E-03 0.35 . 2E-03
Vanadi um 34.9 1 2.4E-04 0.35 . 7TE-04
3. 4E-02 8. 2E-02 1.2E-01
Zinc 92.9 1 6. 4E- 04 0.02 . 7TE-05

SUMVARY HAZARD | NDEX



TABLE 11 WORK- DI RECT CONTACT W TH AND | NCI DENTAL | NGESTI ON OF SURFACE SO L - USEPA REAQ C
APPROACH FOR PAHS

RECEPTOR  WORKER

ACCs 44 AND 52 - AVERAGE CONCENTRATI ONS

FORT DEVENS, MA

EXPCSURE PARAMETERS E
PARAMVETER SYMBOL VALUE UNI TS SOURCES CANCER RI SK = | NTAKE (nmy/ kg-day) x CANCER SLOPE FACTOR (ny/ kg-day) -1
CONCENTRATION SO L CS  Average ng/ kg USEPA, 1991
HAZARD
QUOTI ENT = | NTAKE (nmg/ kg-day) / REFERENCE DOSE (mgy/ kg- day)
| NGESTI ON RATE IR 50 ng/day
FRACTI ON | NGESTED Fl 100%
SO L ADHERENCE FACTOR SAF 1 ng/ cn?¥  USEPA, 1992
SURFACE AREA EXPCSED SA 3,295 cnt/day USEPA, 1989b (1) = (I NTAKE-INGESTION) + (| NTAKE DERMNAL)
CONVERSI ON FACTOR CF 0. 000001  kg/ng
BCDY WEI GHT BW 70 kg  USPEA, 1989a | NTAKE- | NGESTI ON= CS x IRXx RAF x FI x CF x EF x ED
EXPCSURE FREQUENCY  EF 250 days/year USEPA, 1991
EXPOSURE DURATI ON ED 25 years USEPA, 1991

AVERAG NG TI ME

CANCER AT 70 years USEPA, 1989a
NONCANCER AT 25 years USEPA, 1991
USEPA, 1991. "Hunan Heal th Eval uati on Manual, Supplermental Quidance: Sta NTAKE- DERVAL= CS x SA x SAF x RAF x CF x EF x ED

Exposure Factors".

USEPA, 1992. Dernal Exposure Assessnent: Principles and Applications, In
EPA/ 600/ 8- 91/ 011B, January 1992.

USEPA, 1989a. RAGs, PART A

USEPA, 1989b. Exposure Factors Handbook. (1) Arms and Hands noncarci nogenic: AT + ED



TABLE 11, continued
DI RECT CONTACT W TH AND | NCl DENTAL | NGESTI ON OF SURFACE SO L - USEPA REd O
APPROACH FOR PAHS
RECEPTOR.  WORKER
ACCs 44 AND 52 - AVERAG NG CONCENTRATI ONS
FORT DEVENS, MA
CARCI NOGENI C EFFECTS
Sa L I NGESTI ON | NTAKE DERMVAL
COVPOUND CONCENTRATI ON RAF I NGESTI ON
(ol ko) (gl kg- day) (gl kg- da
(my/ kg-day) -1 Rl SK
Bi s(2- et hyl hexyl ) pht hal ate ND 1 0. 02
Benzo( a) ant hr acene 5.74 1 1. OE- 06 0.2
Benzo(a) pyrene 5.99 1 1. OE- 06 0.2
Benzo(b) f | uor ant hene 6. 09 1 1. 1E- 06 0.2
Benzo( k) f | uor ant hene 4.59 1 8. OE- 07 0.2
Car bazol e 1.79 1 1.3E-01 1
Chrysene 7.17 1 1- 3E- 06 0.2 1
Di benz(a, h) ant hracene 1.64 1 2.9E-07 0.09
i ndeno( 1, 2, 3- cd) pyrene 5.03 1 8. 8E- 07 0.2
Arseni c 13. 96 1 2.4E-06 0.03
4. 8E- 06 1.8 4. 4E- 06 8. 7E- 06 1. 3E- 05
Beryl l'i um 0.71 1 1.2E-07 0.35
Lead 19. 05 0.5 1.7E-06 NA
SUMVARY
CANCER RI SK 5E- 05 6E- 04 7E-04



TABLE 11, conti nued

DI RECT CONTACT W TH AND | NCI DENTAL | NGESTI ON OF SURFACE SO L - USEPA REQ O
APPROACH FOR PAHS
RECEPTOR  WORKER
ACCs 44 AND 52 - AVERAGE CONCENTRATI ONS
FORT DEVENS, MA
NONCARCI NOGENI C EFFECTS
Sa L I NGESTI ON | NTAKE DERMAL I NTAKE REFE
COVPOUND  CONCENTRATI ON RAF | NGESTI ON RAF  DERVAL
(no/ kg) (ng/ kg- day) (no/ kg- day)
( g/ kg- day) I NGESTI ON DERVAL QUOTI ENT

Et hyl benzene 0. 0011 1 5.4E- 10 0.2
Tol uene 0. 00055 1 2. 7E-10 0.12
Xyl enes 0. 0025 1 1. 2E-09 0.12
2- Met hyl napht hl ene 0.63 1 3. 1E- 07 0.1
Acenapht hene 0.6 1 2. 9E- 07 0.2
Acenapht Hyl ene 0.78 0.91 3. 5E- 07 0.18
Ant hr acene 2.14 1 1. OE- 06 0.29
Bi s(2- et hyl hexyl ) pht hal ate ND 1 0. 02
Benzo( a) ant hr acene 5.75 0.91 2. 6E- 06 0.18
Benzo( a) pyr ene 5.99 0.91 2. 7E- 06 0.18
Benzo(b) f | uor ant hene 6. 09 0.91 2. 7E- 06 0.18
Benzo(g, h, i) peryl ene 4.65 0.91 2. 1E- 06 0.18
Benzo( k) f | uor ant hene 4.59 0.91 2. OE- 06 0.18
Car bazol e 1.79 1 8. 8E- 07 1
Chrysene 7.17 0.91 3. 2E-06 0.18
Di benzo(a, h) ant hr acene 1.64 0.91 7. 3E-07 0.08
Di benzof uran 0. 89 NA NA
FI uor ant hene 14. 39 1 7. OE- 06 0.2
Fl uor ene 1.63 1 8. OE- 07 0.2
I ndeno( 1, 2, 3-cd) pyr ene 5.03 0.91 2. 2E-06 0.18
Napht hal ene 1.57 1 7. 7E-07 0.1
Phenant hr ene 10. 86 0.91 4. 8E- 06 0.18
Pyrene 9.74 1 4. 8E- 06 0.2
Arsenic 13. 96 1 6. 8E- 06 0. 03
Bari um 38. 69 1 1. 9E-05 0.35



TABLE 11, conti nued

DI RECT CONTACT W TH AND | NCI DENTAL | NGESTI ON OF SURFACE SO L -

APPROACH FOR PAHS
RECEPTOR  WORKER

ACCs 44 AND 52 - AVERAGE CONCENTRATI ONS

FORT DEVENS, MA

NONCARCI NOGENI C EFFECTS

SaL

COVPOUND  CONCENTRATI ONS

DOSE  QUOTI ENT QUOTI ENT HAZARD
(my/ kg)
Beryl lium 0.71
6. 9E- 05 1. 6E-03 1. 7E- 03
Cadm um 1.24
6. 1E- 04 5. 6E-03 6. 2E- 03
Chr om um 27. 83
6. 8E- 04 4. 0E- 03 4, 7E- 03
Copper 11. 11
I ron 11615
Lead 19. 05
Magnesi um 4205
Manganese 192
9. 4E- 04 2.2E-02 2.3E-02
N ckel 22.55
5. 5E- 04 1. 3E-02 1. 3E-02
Pot assi um 1695
Sodi um 176
Vanadi um 17.81
1. 2E- 03 2.9E- 02 3. 0E-02
Zi nc 38. 63
6. 3E- 05 8. 3E- 05 1.5E-04
| NDEX 0.03 0.14

I NGESTI ON

WORK- A- 6

USEPA REG O
| NTAKE DERVAL | NTAKE
RAF | NGESTI ON RAF  DERM

(my/ kg- day) (mo/ kg-day)  (no/k
1 3.5E-07 0.35 8.
1 6.1E-07 0.14 5. 6E- 06
1 1.4E-05 0. 09 8. 1E- 05
1  5.4E-06 0.35 1.3E-04
1  5.7E-03 0.35 1.3E-01

0.5  4.7E-06 0. 006 3. 7E-06
1 2.1E-03 0.35 4
1 9.4E-05 0.35 2
1 1.1E-05 0.35 2. 5E- 04
1  8.3E-04 0.35 1.
1 8.6E-05 0.35 2. OE- 03
1 8.7E-06 0.35 2. OE- 04
1 1.9E-05 0. 02 2. 5E- 05

SUMVARY HAZARD

0.16



TABLE 12 VWCR
DI RECT CONTACT W TH AND | NCI DENTAL | NGESTI ON COF SURFACE SO L - USEPA REQ O
APPROACH FOR PAHS

RECEPTOR  WORKER

ACCs 44 AND 52 - NMAXI MUM CONCENTRATI ONS

FORT DEVENS, MA

EXPOSURE PARAMETERS EQUATI ONS

PARAMETER SYMBCL VALUE UNI' TS SOURCE

OONCENTRATION SOL  CS  Maxi num ng/ kg
CANCER RI SK = | NTAKE (ng/ kg-day) x CANCER SLOPE FACTCR (nu/ kg-day) -1

| NGESTI ON RATE IR 50 o/ day USEPA, 1991
FRACTI ON | NGESTED FI 100% HAZ
SO L ADHERENCE FACTOR  SAF 1 nyl/cn? USEPA, 1992
SURFACE AREA EXPOSED SA 3,295 cnt/day  USEPA, 1989b (1)
CONVERSI ON FACTOR CF 0.000001  kg/ngy
BODY WAEI GHT BW 70 kg USEPA 1989a

| NTAKE- | NGESTI ON= CS x IR X RAF x FI x CF x EF x ED
EXPOSURE FREQUENCY  EF 250  days/year USEPA, 1991
EXPOSURE DURATI ON ED 25  years USEPA, 1991

AVERAG NG TI ME
CANCER AT 70 years USEPA, 1989a
NONCANCER AT 25 years UASPA, 1991

USEPA, 1991. "Human Heal th Eval uati on Manual, Supplenental Quidance: Sta
| NTAKE- DERVAL= CS x SA x SAF x RAF x CF x EF x ED

Exposure Factors".

USEPA, 1992. Dernal Exposure Assessnent: Principles and Application, Int
EPA/ 600/ 8- 91/ 01/ 011B, January 1992.

USEPA, 1989a. RAGs, Part A

USEPA, 1989b. Exposure Factors Handbook. (1) Arns and Hands
noncar ci nogeni ¢ effects: AT = ED



TABLE 12, conti nued

DI RECT CONTACT W TH AND | NCl DENTAL | NGESTI ON OF SURFACE SO L - USEPA REA O
APPROACH FOR PAHS

RECEPTOR  WORKER

ACCs 44 AND 52 - NMAXI MUM CONCENTRATI ONS

FORT DEVENS, MA

CARCI NOGENI C EFFECTS

Sa L I NGESTI ON | NTAKE DERNVAL | NTAKE
COVPOUND CONCENTRATI ON RAF I NGESTI ON RAF DE
(ng/ kg) (gl kg- day) (ng/ kg- day)
Bi s(2- et hyl hexyl ) pht hal ate ND 1 0. 02
Benzo(a) ant hracene 40 1 7. 0E- 06 0.2
Benzo(a) pyrene 30 1 5. 2E- 06
7.3 3.8E-05 5. 0E- 04 5.4E- 04
Benzo(b) f | uor ant hene 30 1 5. 2E-06
Benzo( k) f | uor ant hene 30 1 5. 2E-06
Car bazol e 20 1 3. 5E-06
0.02 7.0E-08 4. 6E- 06 4. 7E- 06
Chrysene 50 1 8. 7E- 06 0.2
7.3 6.4E-05 8. 4E- 04 9. OE- 04
Di benz(a, h) ant hr acene 5 1 8. 7TE- 07 0
I ndeno( 1, 2, 3-cd) pyr ene 20 1 3. 5E-06
7.3 2.6E-05 3.4E-04 3. 6E-04
Arsenic 29 1 5. 1E- 06 0. 03
1.8 9.1E-06 1. 8E-05 2. 7E-05
Beryllium 1.15 1 2. 0E- 07 0
4.3 8.6E-07 2. 0E-05 2. 1E-05
Lead 73 0.5 6. 4E- 06 NA
SUMVARY

CANCER RI SK 3E-04 3E-03 4E- 03



TABLE 12, conti nued WORK- A- 8
07-Jun-93

DI RECT CONTACT W TH AND | NCl DENTAL | NGESTI ON OF SURFACE SO L - USEPA REA O
PAHS

RECEPTOR  WORKER

ACGs 44 AND 52 - NMAXI MUM CONCENTRATI ONS

FORT DEVENS, MA

NONCARCI NOGENI C EFFECTS

SO L I NGESTI ON | NTAKE DERVAL | NTAKE
COVPOUND CONCENTRATI ON RAF | NGESTI ON RAF DERVAL D
(no/ kg) (ng/ kg- day) (no/ kg- day)
(my/ kg- day) I NGESTI ON DERVAL QUOTI ENT
Et hyl benzene 0. 0049 1 2. 4E- 09 0.2 3.2E-
2. 4E- 08 3. 2E- 07 3. 4E- 07
Tol uene 0. 0023 1 1. 1E-09 0.12 8. 9E-
Xyl enes 0. 022 1 1. 1E-08 0.12 8.5E-
2- Met hyl napht hal ene 6 1 2. 9E- 06 0.1 1.9E-
. 3E-05 4. 8E- 04 5. 6E- 04
Acenapht hene 6 1 2. 9E- 06 0.2 3.9E-05
Acenapht hyl ene 4 0.91 1. 8E- 06 0.18 2. 3E-
Ant hr acene 20 1 9. 8E- 06 0.29 1.9E-04
. 3E-05 6. 2E- 04 6. 6E- 04
Bi s(2- eht hyl hexyl ) pht hal at e ND 1 0. 02
Benzo( a) ant hr acene 40 0.91 1. 8E-05 0.18 2. 3E-04
.5E-04 5. 8E- 03 6. 2E- 03
Benzo( a) pyr ene 30 0.91 1.3E-05 0.18 1. 7E-
Benzo(b) f | uor ant hene 30 0.91 1.3E-05 0.18 1. 7E-
.3E-04 4. 4E- 03 4. 7E- 03
Benzo(g, h, i) peryl ene 20 0.91 8. 9E- 06 0.18 1.2E-
.2E-04 2. 9E- 03 3. 1E- 03
Benzo( k) f | uor ant hene 30 0.91 1. 3E-05 0.18 1. 7E-
.3E-04 4. 4E- 03 4. 7E- 03
Car bazol e 20 1 9. 8E- 06 1 6. 4E-
Chrysene 50 0.91 2. 2E-05 0.18 2.9E-04
Di benz(a, h) ant hracene 5 0.91 2. 2E-06 0.08 1. 3E-
. 6E-05 3. 2E-04 3. 8E-04
Di benzof uran 10 NA NA N
FI uor oant hene 100 1 4. 9E- 05 0.2 6.4E-04
Fl uor ene 20 1 9. 8E- 06 0.2 1.3E-04
I ndeno( 1, 2, 3-cd) pyr ene 20 0.91 8. 9E- 06 0.18 1. 2E-
Napht hal ene 20 1 9. 8E- 06 0.1 6.4E-05
.4E-04 1. 6E-03 1. 9E- 03
Phenant hr ene 100 0.91 4. 5E- 05 0.18 5.8E-04
. 1E-03 1. 5E-02 1. 6E- 02
Pyrene 60 1 2. 9E- 05 0.2 3.9E-04
Arsenic 29 1 1. 4E-05 0.03 2.8E-05

Bar i um 95.3 1 4. 7E-05 0.35 1. 1E-



TABLE 12, conti nued
WORK- A- 8 07-Jun-93
DI RECT CONTACT W TH AND | NCl DENTAL | NGESTI ON OF SURFACE SO L - USEPA REA O
APPROACH FOR PAHS
RECEPTOR  WORKER
ACCs 44 AND 52 - NMAXI MUM CONCENTRATI ONS
FORT DEVENS, MA
NONCARCI NOGENI C EFFECTS
| NGESTI ON | NTAKE DERNMAL | NTAKE
COVPQUND CONCENTRATI ON RAF | NGESTI ON RAF DERNVA
DOSE  QUOTI ENT QUOTI ENT HAZARD
(mg/ kg- day) (my/ kg-day) (no/ kg
| NGESTI ON DERNVAL QUOTI ENT
Beryl | ium 1.15 5. 6E-07 0.35 1
Cadm um 8. 85 1 4. 3E- 06 0.14 4. 0E-0
Chrom um 58.7 1 2. 9E-05 0. 09 1. 7E-0
Copper 20.6 1 1. 0E-05 0.35 2.3E-0
I ron 18900 1 9. 2E- 03 0. 35 2.1E-0
Lead 73 .5 1. 8E-05 0. 006 1.4E-0
Magnesi um 9210 4. 5E- 03 0.35 1
Manganese 313 1. 5E- 04 0.35 3
N ckel 41.8 1 2. 0E-05 0. 35 4. 7E-0
Pot assi um 4820 2. 4E-03 0.35 5
Sodi um 316 1 1. 5E-05 0.35 3.6E-0
Vanadi um 34.9 1 1. 7E-05 0. 35 3.9E-0
Zi nc 92.9 1 4. 5E- 05 0. 02 6. 0E-0
1.5E-04 2. 0E-04 3.5E-04
SUWARY HAZARD
| NDEX 0. 07 0. 36 0. 42



TABLE 13

SO L CONTAM NANT RELEASE ANALYSI S -
BASED ON NATI ONAL AMBI ENT Al R QUALI TY STANDARD ( NAAQS)

FUGQ TI VE DUST

FOR RESPI RABLE PARTI CLES (PMLO) (1)

ACCs 44 AND 52 - AVERACE SO L CONCENTRATI ONS
FORT DEVENS, MA

SO L

CONTAM NANT

(mo/ kg)

Car ci nogens

Bi s(2- et hyl hexyl ) pht hal ate

Benzo( a) ant hracene
Benzo(a) pyrene
Benzo(b) f | uor ant hene
Benzo(Kk) f | uor ant hene
Car bazol e

Chrysene

Di benz(a, h) ant hr acene
I ndeno( 1, 2, 3-cd) pyrene
Arsenic

Beryl I'i um

Lead

Cadm um

ChromiumWVl (3)

N cke

Noncar ci nogens

Et hyl benzene

Tol uene

Xyl enes

2- Met hyl napht hal ene
Acenapht hene
Acenapht hyl ene
Ant hr acene
Benzo(g, h, i) peryl ene
Di benzof uran

FI uor ant hene

Fl uor ene
Napht hal ene
Phenant hr ene

Pyrene

Bari um

Copper
Chromuml1l1ll (3)
Iron

FUG TI VE DUST

CONCENTRATI ON

0. 000936
0. 000441
0. 00129

0.

N
PRWWOOUMOr OO0

[En
a1

8547.

267
235
. 297
742
839
327
044
564
554
658
405
. 907
. 885
. 473
391

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

ANRAPRPPPNNMNNRPROWRRRPRONA

FUG TI VE DUST
NAAQS  CONCENTRATI ON ( 2)
(mg/ n8)

. 71E-08
. 04E- 07
. 12E- 07
16E- 07
. 29E-08
.11E-08
29E- 07
91E- 08
00E- 07
18E- 07
57E- 08
. 09E- 07
. 18E-08
. 60E- 08
. 65E- 07

NOWUNORWRE W®OR PP O

. 68E-11
.21E-11
.45E-11

34E-08
18E- 08

. 49E- 08
. 71E-08

20E-08

. 64E- 08

52E- 07

. 82E-08
. 77TE-08

83E- 07

. 70E- 07
. 25E- 06
. 44E- 07
. 7T4E-07
. 27E-04



TABLE 13, continued
SO L CONTAM NANT RELEASE ANALYSI S - FUQ Tl VE DUST
BASED ON NATI ONAL AMBI ENT Al R QUALI TY STANDARD ( NAAQS)
FOR RESPI RABLE PARTI CLES (PMLO) (1)

ACCs 44 AND 52 - AVERACE SO L CONCENTRATI ONS
FORT DEVENS, MA

SA L FUd Tl VE DUST FUG Tl VE DUST
CONTAM NANT CONCENTRATI ON NAAQS  CONCENTRATI ON (2)
(my/ kg) (ug/ n8) (mg/ nB)
Magnesi um 2504. 574 50 1. 25E- 04
Manganese 154. 293 50 7. 71E- 06
Pot assi um 1008. 659 50 5. 04E- 05
Sodi um 155. 042 50 7. 75E- 06
Vanadi um 10. 942 50 5. 47E- 07
Zinc 26.532 50 1. 33E- 06

(1) The National Anbient Air Quality Standard for respirable particul ates
(PMLO) is 50 ug/nB (annual arithmetic mean concentration)

(2) Fugitive Dust Concentration (nmg/nB) = [Soil Concentration (ng/kg) x
NAAQS for Fugitive Dust (ng/nB)]/1 x 109 ug/ kg

(3) The total chrom umconcentration (17.192 ng/ kg) was divided into 90%
10% chromium VI (a carcinogen via inhalation).



TABLE 14 DST- FTD1
| NHALATI ON EXPOSURE TO DUST - NAAQS OF 50 UG M 3 (PMLO)

RECEPTOR  CONSTRUCTI ON WORKER

ACCs 44 AND 52 - AVERAGE SO L CONCENTRATI ONS

FORT DEVENS, MA

EXPOSURE PARAMETERS EQUATI ONS
PARAMETER SYMBOL  VALUE UNI TS SOURCE
CONCENTRATI ON Al R CA ng/ n8 Model ed
Rl SK = | NTAKE (ng/ kg-day) x CANCER SLOPE FACTCOR (ng/ kg-day) -1
| NHALATI ON RATE IR 2.5 n8/ hour USEPA, 1991a
BODY WEI GHT BW 70 kg USEPA, 1989a | NTAKE =
RAF x ET x EF x ED
EXPCSURE TI ME ET 8 hour s/ day USEPA, 1991a BW x
days/ year
EXPOSURE FREQUENCY EF 5 days/ wor kweek PRO.  JUDGEMENT
EXPOSURE DURATI ON ED 12  weeks PRO.  JUDGEMENT
HAZARD

QUOTI ENT = | NTAKE ( g/ kg- day) / REFERENCE DOSE ( g/ kg- day)
AVERAG NG TI ME

CANCER AT 70 years USEPA, 1989a

AT 12 weeks USEPA, 1989a* | NTAKE = CA x
X RAF x ET x EF x ED

USEPA, 1991a. " STANDARD DEFAULT EXPOSURE FACTORS'
USEPA, 1989a RI SK ASSESSMENT GU DANCE FOR SUPERFUND, PART A

* For
noncar ci nogeni ¢ effects: AT = ED



TABLE 14, continued

| NHALATI ON EXPCSURE TO DUST - NAAQS OF 50 UG M 3 ( PMLO)
RECEPTOR.  CONSTRUCTI ON WORKER

ACCs 44 AND 52 - AVERAG NG SO L CONCENTRATI ONS

FORT DEVENS, MA

CARCI NOGENI C EFFECTS

AR | NHALATI ON | NTAKE CANCER SLOPE
COVPOUND CONC. RAF (no/ kg- day) FACTOR
(ng/ n8) (no/ kg-day) -1

Bi s(2- et hyl hexyl )phthal ate 9. 71E-08 1 6. 5E- 11 1. 40E- 02

Benzo( a) ant hracene 1. 04E- 07 1 7.0E- 11 6. 10E+00 4.3
Benzo( a) pyrene 1. 12E- 07 1 7.5E- 11 6. 10E+00

Benzo(b) f | uor ant hene 1. 16E- 07 1 7.8E- 11 6. 10E+00

Benzo(Kk) f | uor ant hene 8. 29E- 08 1 5.6E11 6. 10E+00

Car bazol e 3. 11E- 08 1 2 1E11 2. 00E- 02

Chrysene 1. 29E- 07 1 8. 7E- 11 6. 10E+00 5.3
Di benz(a, h) ant hracene 3.91E-08 1 2. 6E- 11 6. 10E+00

I ndeno( 1, 2, 3-cd) pyrene 1. 00E- 07 1 6. 7E- 11 6. 10E+00

Arsenic 6. 18E- 07 1 4.1E10 5. 00E+01 2.1
Beryl | ium 2.57E- 08 1 1.7E-11 8. 40E+00

Cadm um 3. 18E-08 1 2 1E11 6. 10E+00 1.3
Chrom um VI 8. 60E- 08 1 5.8E11 4. 10E+01 2.4
N ckel 7. 65E- 07 1 5.1E10 8. 40E- 01 4.3
Lead 5. 09E- 07 1 3.4E-10 NA

SUMVARY CANCER RI SK 3E-08



TABLE 14, continued

I NHALATI ON EXPOSURE TO DUST -
RECEPTOR:  CONSTRUCTI ON WORKER

ACCs 44 AND 52 - AVERACGE SO L CONCENTRATI ONS

FORT DEVENS, MA

NONCARCI NOGENI C EFFECTS

Bi s(2- et hyl hexyl ) pht hal ate

Benzo(a) ant hracene
Benzo(a) pyrene
Benzo(b) f | uor ant hene
Benzo( k) f I uor ant hene
Car bazol e

Chrysene

Di benz(a, h) ant hracene
I ndeno( 1, 2, 3-cd) pyrene
Arsenic

Beryl I'i um

Lead

Et hyl benzene

Tol uene

Xyl enes

2- Met hyt | napht hal ene
Acenapht hene
Acenapht hyl ene
Ant hr acene
Benzo(g, h, i) peryl ene
Di benzof uran

FlI uor ant hene

Fl uor ene

Napht hal ene
Phenant hr ene

Pyrene

W o

w

NAON

AR
CONC.

(mg/ n8)

9. 71E- 08

1. 04E- 07

. 12E- 07
. 16E- 07
. 29E- 08
.11E-08

1. 29E- 07

. 91E-08

1. 00E- 07
6. 18E- 07

. 57E-08
. 09E- 07

. 68E-11

21E-11
6. 45E- 11

1. 34E-08

1. 18E-08

. 49E- 08

3. 71E- 08

. 20E- 08

1. 64E- 08

. 52E- 07
. 82E-08

. 77E-08

1. 83E-07

. 70E- 07

NAAQS OF 50 UG M 3 (PMLO)

DST- FTD1 03-
SUBCHRONI C SUBCHRONI C
| NHALATI ON | NTAKE REFERENCE
(my/ kg- day) DOSE Q
(nmy/ kg- day)
2. 8E-08

1 3. 0E-08 0.04 7.4E
1 3. 2E-08 0.04
1 3. 3E-08 0.04
1 2. 4E-08 0.04
1 8. 9E-09 ND

1 3. 7E-08 0.04 09.2E
1 1. 1E-08 0.04

1 2. 9E-08 0.04

1. 8E-07 0.0003 5.9E

1 7. 3E-09 0. 005
1 1. 5E-07 ND
1 1.3E 11 0.29 4.6E
1 6. 3E-12 0.11 5.7E

1 1.8E 11 0.086 2.1E

1 3. 8E-09 0.04

1 3. 4E-09 0.6 b5.6E
1 4. 2E- 09 0.04

1 1. 1E- 08 3 3.5E
1 2. 6E-08 0.04

1 4. 7E-09 ND
1 7. 2E-08 0.4 1.8E
1 8. 1E-09 0.4 2.0E
1 7. 9E-09 0.04 2.0E

1 5. 2E-08 0.04 1.3E
1 4. 9E- 08 0.3 1.6E



TABLE 14, continued

| NHALATI ON EXPCSURE TO DUST - NAAQS OF 50 UG M 3 ( PMLO)
RECEPTOR.  CONSTRUCTI ON WORKER

ACCs 44 AND 52 - AVERAGE SO L CONCENTRATI ONS

FORT DEVENS, MA

NONCARCI NOGENI C EFFECTS
SUBCHRONI C SUBCHRONI C

AR | NHALATI ON | NTAKE REFERENCE
COVPOUND CONC. RAF (my/ kg- day) DCSE
(ng/ n8) (ng/ kg- day)
Bari um 1. 25E- 06 1 3. 6E- 07 0. 001 3. 6E-04
Cadm um 3. 18E-08 1 9. 1E-09 0. 001 9. 1E- 06
Chrom um VI 8. 60E- 08 1 2. 5E-08 0. 0000057 4. 3E- 03
Chromum |11 7. 74E- 07 1 2. 2E- 07 0. 0000057 3. 9E-02
Copper 4. 44E- 07 1 1. 3E-07 ND
I ron 4. 27E- 04 1 1. 2E-04 ND
Magnesi um 1. 25E- 04 1 3.6E-05 ND
Manganese 7. 71E- 06 1 2. 2E-06 0.14 1.6
N ckel 7. 65E-07 1 2. 2E-07 0.02 1.1E-05
Pot assi um 5. 04E- 05 1 1.4E-05 ND
Sodi um 7. 75E- 06 1 2.2E-06 ND
Vanadi um 5. 47E- 07 1 1. 6E- 07 0. 007 2. 2E-05
Zinc 1. 33E-06 1 3. 8E-07 0.3 1.3E-06

SUMVARY HAZARD | NDEX 4E- 02



SO L CONTAM NANT RELEASE ANALYSI S -

TABLE 15

FUG TI VE DUST

BASED ON NATI ONAL AMBI ENT Al R QUALI TY STANDARD ( NAAQS)
FOR TOTAL RESPI RABLE PARTI CLES - 24 HOUR MAXI MUM ONCE PER YEAR (1)

ACCs 44 AND 52 - AVERACGE SO L CONCENTRATI ONS

FORT

SO L

CONTAM NANT

(mo/ kg)

Car ci nogens

Bi s(2- et hyl hexyl ) pht hal ate

Benzo( a) ant hracene
Benzo(a) pyrene
Benzo(b) f | uor ant hene
Benzo(Kk) f | uor ant hene
Car bazol e

Chrysene

Di benz(a, h) ant hr acene
I ndeno( 1, 2, 3-cd) pyrene
Arsenic

Beryl I'i um

Lead

Cadm um

ChromiumWVl (3)

N cke

Noncar ci nogens

Et hyl benzene

Tol uene

Xyl enes

2- Met hyl napht hal ene
Acenapht hene
Acenapht hyl ene
Ant hr acene
Benzo(g, h, i) peryl ene
Di benzof uran
FI uor ant hene
Fl uor ene
Napht hal ene
Phenant hr ene
Pyrene

Bari um
Copper
Chromum |11
Iron

(3)

2.

DEVENS, MNA

CONCENTRATI ON

[

. 941
8
. 241
. 318
. 658
.621
2.581
0.782
2.001
12. 36
0.514
. 188
0.635
1.719
. 299

o
]

OFRL NN

0. 000936
0. 000441
0. 00129

0.

N
PRWWOOUMOr OO0

[En
a1

8547.

267
. 235
297
742
839
327
044
564
544
658
405
. 907
. 885
. 473
391

FUG TI VE DUST

NAAQS
(ug/ nB)

150
150
150
150
150
150

150
150

150
150
150
150
150

150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150

150

150

FUG TI VE DUST
CONCENTRATI ON ( 2)

(my/ nB)

2.91
3. 12E- 07
. 36E- 07
. 48E- 07
. 49E- 07
. 32E-08
3. 87E-07
. 17E- 07
. 00E- 07
1. 85E- 06
. 71E-08
. 53E- 06
. 53E-08
. 58E- 07
. 29E- 06

- O N WW

w

NN OPFP N

40E- 10
. 62E-11
94E- 10
01E-08
53E- 08
46E- 08
11E- 07
76E- 07
91E- 08
57E- 07
46E- 08
31E-08
49E- 07
11E- 07
74E- 06
33E-06
32E- 06
. 28E-03

PNPOWOORONAENEROLEORE



TABLE 15, conti nued
SO L CONTAM NANT RELEASE ANALYSI S - FUQ TI VE DUST
BASED ON NATI ONAL AMBI ENT Al R QUALI TY STANDARD ( NAAQS)
FOR TOTAL RESPI RABLE PARTI CLES - 24 HOUR NMAXI MUM ONCE PER YEAR (

ACCs 44 AND 52 - AVERACGE SO L CONCENTRATI ONS
FORT DEVENS, MA

Sa L FUdQ Tl VE DUST FUQ Tl VE DUST
CONTAM NANT CONCENTRATI ON NAAQS CONCENTRATI ON ( 2)
(my/ kg) (ug/ n8) (my/ nB)
Magnesi um 2504. 574 150 3. 76E- 04
Manganese 154. 293 150 2. 31E-05
Pot assi um 1008. 659 150 1. 51E-
Sodi um 155. 042 150 2. 33E- 05
Vanadi um 10. 942 150 1. 64E- 06
Zinc 26. 532 150 3. 98E- 06

(1) The National Anbient Air Quality Standard for the concentration of tot

in a 24-hour period not to be exceeded nore than once per year is 150 ug/m

(2) Fugitive Dust Concentration (nmg/nB) = [Soil Concentration (ng, kg) X
NAAQS for Fugitive Dust (nmg/nB)]/1 x 109 ug/ kg

(3) The total chrom um concentration (17.192 ng/kg) was divided into 90% c

10% chrom um VI (a carci nogen via inhalation).



TABLE 16

| NHALATI ON EXPOSURE TO DUST - NAAQS OF 150 UGM UG M 3 (24 HOUR MAXIMUM - N
BE EXCEEDED MORE THAN ONCE PER YEAR)

RECEPTOR:  CONSTRUCTI ON WORKER

ACCs 44 AND 52 - AVERACGE SO L CONCENTRATI ONS

FORT DEVENS, MA

EXPOSURE PARAMETERS EQUATI ONS
PARAMVETER SYMBCL VALUE UNI TS SOURCE
CONCENTRATI ON Al R CA ng/ n8 Model ed CAN
I NTAKE (ng/ kg-day) x CANCER SLOPE FCTOR (nmg/ kg-day) -1
| NHALATI ON RATE IR 2.5 n8/ hour USEPA, 1991a
BODY WEI GHT BW 70 kg USEPA, 1989a | NTAKE =
x ET x EF x ED
EXPCSURE TI ME ET 8 hour s/ day USEPA, 1991a
days/ year
EXPOSURE FREQUENCY EF 5 days/workweek PRO  JUDGEMENT
EXPOSURE DURATI ON ED 12 weeks PRO.  JUDGEMENT
AVERAG NG TI ME HAZARD

QUOTI ENT = | NTAKE (mg/ kg-day) / REFERENCE DOSE (my/ kg- day)
CANCER AT 70 years USEPA, 1989a

AT 12 weeks USEPA, 1989a * | NTAKE = CA
ET x EF x ED

USEPA, 1991a " STANDARD DEFAULT EXPOSURE FACTCRS'
USEPA, 1989a RI SK ASSESSMENT GU DANCE FOR SUPERFUND, PART A

* For
noncar ci nogeni ¢ effects: AT = ED



TABLE 16, conti nued

| NHALATI ON EXPOSURE TO DUST - NAAQS OF 150 UG M 3 (24 HOUR MAXIMUM - NOT T

EXCEEDED MORE THAN ONCE PER YEAR)
RECEPTOR:  CONSTRUCTI ON WORKER

ACCs 44 AND 52 - AVERACGE SO L CONCENTRATI ONS

FORT DEVENS, MA

CARCI NOGENI C EFFECTS

AR | NHALATI ON
COVPOUND CONC.
(ng/ nB)

Bi s(2- et hyl hexyl ) pht hal ate 2. 91E-07
Benzo(a) ant hracene 3. 12E- 07
Benzo(a) pyrene 3. 36E- 07
Benzo(b) f | uor ant hene 3. 48E- 07
Benzo( k) f | uor ant hene 2. 49E- 07
Car bazol e 9. 32E- 08
Chrysene 3. 87E-07
Di benz(a, h) ant hracene 1. 17E-07
I ndeno( 1, 2, 3-cd) pyrene 3. 00E- 07
Arsenic 1. 85E- 06
Beryl I'i um 7. 71E- 08
Cadm um 9. 53E- 08

Chromi um VI 2. 58E- 07
N ckel 2. 29E- 06
Lead 1.53E-06

e

(SN

| NTAKE CANCER SLO
(my/ kg- day) FACTO

(nmy/ kg-day) -1

2.0E-10 1.40
2.1E-10 6. 10E+00

2.3E-10 6.10 1.4E-09

2.3E-10 6.10

1. 7E-10 6. 10

6. 3E-10 2.00 1.3E-12
2.6E-10 6. 10E+00 1. 6E-09

7.9E-11 6.10

2.0E-10 6.10 1.2E-09
1. 2E-09 5. 00E+01 6. 2E-08

5.2E-11 8.40 4.3E-10
6. 4E-11 6. 10E+00 3. 9E-10

1. 7E-10 4.10E+01 7. 1E-09

1. 5E-09 8. 40E-01 1. 3E-09
1.0E-09 NA

SUMMARY CANCER RI SK



TABLE 16, conti nued

| NHALATI ON EXPCSURE TO DUST - NAAQS OF 150 UG M 3 (24 HOUR MAXIMUM - NOT T
EXCEEDED MORE THAN ONCE PER YEAR)

RECEPTOR.  CONSTRUCTI ON WORKER

ACCs 44 AND 52 - AVERAGE SO L CONCENTRATI ONS

FORT DEVENS, MA

NONCARCI NOGENI C EFFECTS

SUBCHRONI C SUBCHRONI C
AR | NHALATI ON | NTAKE REFERENCE HAZ
COVPOUND CONC. RAF (my/ kg- day) DCSE

(ng/ nB) (no/ kg- day)
Bi s(2-et hyl hexyl )phthal ate 2. 91E-07 1 8.3E-08 0.02
Benzo( a) ant hr acene 3. 12E-07 1 8.9E-08 0.04
Benzo(a) pyrene 3. 36E- 07 1 9.6E-08 0.04
Benzo(b) f | uor ant hene 3. 48E- 07 1 9.9E-08 0.04
Benzo( k) f | uor ant hene 2. 49E- 07 1 7.1E-08 0.04
Car bazol e 9. 32E- 08 1 2.7E-08 ND
Chrysene 3. 87E- 07 1 1.1E-07 0.04
Di benz(a, h) ant hracene 1.17E-07 1 3.3E-08 0. 04
I ndeno( 1, 2, 3-cd) pyr ene 3. 00E- 07 1 8.6E-08 0.04
Arseni c 1. 85E-06 1 5.3E07 0. 0003
Beryl i um 7. 71E- 08 1 2.2E-08 0. 005
Lead 1. 53E-06 1 4.4E-07 ND
Et hyl benzene 1. 40E- 10 1 4.0E11 0.29
Tol uene 6. 62E-11 1 1.9E-11 0.11
Xyl enes 1. 94E-10 1 5.5E11 0. 086
2- Met hyl napht hal ene 4.01E-10 1 1.1E-08 0. 04
Acenapht hene 3. 53E-08 1 1.0E-08 0.6
Acenapht hyl ene 4. 46E- 08 1 1.3E-08 0.04
Ant hr acene 1. 11E- 07 1 3.2E-08 3
Benzo(g, h, i) peryl ene 2. 76E- 07 1 7.9E-08 0.04
Di benzof ur an 4.91E- 08 1 1.4E-08 ND
Fl uor ant hene 7.57E- 07 1 2. 2E- 07 0.4
Fl uor ene 8. 46E- 08 1 2.4E-08 0.4
Napht hal ene 8. 31E-08 1 2.4E-08 0.04
Phenant hr ene 5. 49E- 07 1 1.6E-07 0. 04
Pyrene 5. 11E- 07 1 1.5E-07 0.3



TABLE 16, conti nued

| NHALATI ON EXPOSURE TO DUST -
EXCEEDED MORE THAN ONCE PER YEAR)
RECEPTOR.  CONSTRUCTI ON WORKER

ACCs 44 AND 52 - AVERACGE SO L CONCENTRATI ONS

FORT DEVENS, MA

NONCARCI NOGENI C EFFECTS

Al R | NHALATI ON
COVPQUND CONC. RAF
(mg/ nB)
Bari um 3. 74E- 06
Cadmi um 9. 53E-08
Chrom um VI 2. 58E- 07
Chromum 11 2. 32E- 06
Copper 1. 33E- 06
I ron 1. 28E- 03
Magnesi um 3. 76E- 04
Manganese 2. 31E-05
N ckel 2. 29E- 06
Pot assi um 1.51E- 04
Sodi um 2. 33E-05
Vanadi um 1. 64E- 06
Zi nc 3. 98E- 06

PR R RRE PR

[EnY

NAAQS OF 150 UG M3 (24 HOUR MAXIMIM - NOT T

SUBCHRONI C SUBCHRONI C
| NTAKE REFERENCE HAZA
(my/ kg- day) DCSE QUOTI E
(ny/ kg- day)
1. 1E- 06 0.001 1.1E
2. 7E- 08 0.001 2.7E
7.4E-08 0. 0000057
6. 6E- 07 0. 0000057 1.2E
3.8E-07 ND
3.7E-04 ND
1 1. 1E-04 ND
1 6. 6E- 06 0.14
6. 5E- 07 0.02 3.3E
1 4. 3E-05 ND
6. 7E- 06 ND
4. 7TE- 07 0.007 6.7E
1. 1E- 06 0.3 3.8E

SUMVARY HAZARD | NDEX



TABLE 17
REVEDI AL ALTERNATI VE DEVELCPMENT ( AS DEFI N

FEASI BI LI TY STUDY)

ACCs 44 & 52 - NAI NTENANCE YARDS

RESPONSE ACTI OV TECHNOLOGY ALTERNATI VE( a)
1 2 3 4 5 6
9 10 11
M C M C M C M C M C
Cc M C MC M C
NO ACTI ON X X

LI M TED ACTI ON

Envi ronnent al NMoni tori ng X
Access Control s (Fencing)

Instituti

X X X

onal Controls (Deeds)

CONTAI NVENT
Asphal t Cappi ng X X

COLLECTI OV REMOVAL
Excavati on X X(b) X X(b) X(c) X X X

I N-SI TU TREATMENT
Bi oventi ng X X X

Landfarm

ng X

TREATMENT

Screeni ng

Conpost i ng
On-Site Asphalt Batching X X X X X
Ther mal Desorption

DI SPCSAL
On- Base
O f - Base

Landfill

Alternative Description ( indicates the alter

retained for detailed analysis in the FS)

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)

(a) NOTE:
Spot Areas)

M
X

No Action - No Renedial Wrk; Only Environmental Monitoring
Fenci ng/ Asphalt Batch Hot Spot Areas

Capping Site/ Asphalt Batch Hot Spot Areas

Cappi ng Site/Bioventing Hot Spot Areas

Asphalt Batch Site/Asphalt Batch Hot Spot Areas

Asphalt Batch Site/Biovent Hot Spot Areas

Bi oventing Site and Hot Spot Areas

Landfarnmi ng Site/ Excavati ng And Landfarm ng Hot Spot Areas
Treatment of Site & Spot Areas at a Central Soil Treatment Facili
Thermal Desorption of Site and Hot Spot Areas

Excavate Site and Hot Spot Areas and Dispose Of-Site

C = Action taken on Cannibalization Yard Mdgas and Leaki ng Unde

Action taken on entire Mintenance Yards
I ndi cates use of a Technology for the Alternative

(b) Excavation required for stormwater system expansion
(c) Excavation required for installing bioventing system
(d) D sposal of screened pavenent and stone

(e) Batching perfornmed at central treatnment facility



TABLE 18
SELECTED REMEDY
COST ESTI MATE
ALTERNATI VE 5:  ASPHALT BATCH S| TE/ ASPHALT BATCH HOT SPOT AREAS

ACCS 44 AND 52 - MAI NTENANCE YARDS
FORT DEVENS, MASSACHUSETTS

| TEM CosT PRESENT WORTH
Capital Costs

Asphalt Batch Site and Hot Spot Areas

Excavati on $ 134, 000

Asphal t Batchi ng $1, 072, 000

Anal yti cal $ 116, 000

Site Restoration (includes pavenent $ 327, 000

weari ng course) $1, 649, 000 $1, 649, 000

Expansi on of Stormwater Collection System $145, 000 $1

(see Table 6-7)
Air Mnitoring $71, 000 $71, 000
Total Capitol Costs $1, 865, 000 $1, 865, 000

Annual Operation and Mi ntenance Costs

G oundwat er Monitoring (See Table 6-3) $19, 000 $72, 000
Total Qperation and Mi ntenance Cost $19, 000 $72, 000

TOTAL PRESENT WORTH COST $1, 937, 000

NOTE:

Costs include 25% conti ngency. Costs rounded to nearest $1, 000.
1 Present worth based on 10%interest rate and duration of 5 years.



TABLE 19
SYNOPSI S OF FED
ALTERNATI VE 5:  ASPHALT BATCHI NG
BATCH NG HOT SPOT AREAS

ACCS 44 AND 5
FORT DEVENS, MA

LOCATI ON
AUTHORI TY CHARACTERI STI CS REQUI REMENT ST
ARAR
AND ARAR TYPE
Feder al Vet | and Nati onal Environmental Policy Applicable
Federal agencies mnimze the Wt | ands adj acent to AOCCs 44 and 52 ma
Regul atory Act; [40 CFR Part 6] degradati o
destruction of wetlands, and i mpacted by surface water runoff via the storm
Aut hority preserve and
enhance natural and beneficial val ues system This alternative covers the s
Locati on- Specific of wetl ands under
Executive Orders 11990 and thus reducing potential off-site runoff of
11988.
State Air Massachusetts Air Pollution Appl i cab
standards and requirenents for air The em ssions limts for particulate matt
Regul at ory Control Regul ation; [310 pol l ution
Commonweal t h. em ssions will be manage through engineering controls
Requi renent s CWVR 6.00 - 7.00] Specifically, S
provi des anbient air during excavation and treatnent activities.
Action-Specific quality criteri

such as particulate matter standards
which is pertinent

to AOCs 44 and 52 activity. As a

m ni mum
respirable particulate matter (PMLO) for

treat ment and
excavation activities nust be

nmai ntai ned at an
annual nean arithmetic

concentration of
50 ug/ n8 and maxi num 24- hour

concentration of
150 pg/ nB. Section 7.02 provides

em ssi ons
limtatations fromfacilities and operations

and requires
BACT. Additionally, the

Massachusetts
toxic air pollutant (TAP) control

pr ogr am
requirenents will be considered in limting

fugitive emi ssions (VOCs)
and total suspended

particul ates
during treatnment and excavation

activities.
Soi | Massachusetts Hazar dous Applicable \Waste oil

hazar dous waste under The wastes found at this site were determned not to

Wast e Managenent Rul es this rule and i

therefore subject to 310 CW\R characteristic hazardous wastes; however, w

(MAWR) Identification and 30. 000 (i.

Massachusetts Hazardous Waste | i sted hazardous waste under this rule.

Action-Specific Li sting of Hazardous Wastes

Rul es).
[310 CWR 30.100]



TABLE 6-8 (conti nued)
SYNCOPSI S OF LOCATI ON- SPECI FI C
FEDERAL AND STATE ARARS
ALTERNATI VE 5: ASPHALT BATCHI NG
SI TE/ ASPHALT BATCHI NG HOT SPOT AREAS

ACCS 44 AND 52 SA LS
FORT DEVENS, MASSACHUSETTS

LOCATI ON
AUTHORI TY CHARACTERI STI C REQUI REMENT STA
AND ARAR TYPE
State Soi | MHVWWR Provi si ons for Applicable This
contai ns procedural and substantive Asphal t batcing of soil on site will ocnp
Regul atory Recycl abl e Materials and for r equi
regul ated recycl abl e substantive requirements of this regul ation.
Requi r enent Waste O | [310 CWR 30. 200] materi al s.
requi renents include
Acti on- Speci fic preventing and

reporting rel eases to the

envi ronnment,
proper mai ntenance of treatnment and

control systens,
ans handl i ng of regul ated

recycl abl e
materi al s.
Soi | MHWR - Waste Piles; [310 Applicable A waste pi
install a liner, provide a These requirements will be addressed in the design o
CVR 30. 640 - 30.649] | eachat e

coll ection system provide a run-on/run-off an area for stockpiling of wastes
control system
conply with the groundwat er
Action-Specific nmoni toring
requi renents, performinspections, and
close the facility

properly.
G ound- MHWR G oundwat er Rel evant and
noni toring should be conduct ed Al t hough cl eanup of groundwater, if re
wat er Protection; [310 CVMR 30. 660 Appropriate durin
remedi al actions. handl ed as a separate operable unit, groundwater
- 30.679] Concentration
limts for the hazardous constituents monitoring will be conducted as a conpo
Action-Specific are specified i
310 OMWR 30. 667. remredy.
All Standards for Analytical Data To Be This polic
m ni nrum st andards for Al sanpling plans will be designed with conside
for Renmedi al Response Considered analytical data
t he Department. the anal ytical nethods provided in this policy.

Action [ WBC 300- 89]

Chemi cal - Specific



BARNUM ROAD MAI NTENANCE YARDS
ACCs 44 & 52
RCD SUMVARY

APPENDI X C
RESPONSI VENESS SUMVARY

RESPONSI VENESS SUWMVARY
Bar num Road Mai ntenance Yards - AOCs 44 & 52

I NTRODUCTI ON

The United States Departnent of the Arny (Arny) held a 30-day comment period fromMay 25 to June
24, 1994. This comment period provided an opportunity for interested parties to comment on the
Proposed Plan, the Feasibility Study (FS) and other docunents (included in the Adm nistrative
Record), which have been devel oped to address the cl eanup of the unsaturated soils at the

Bar num Road Mai ntenance Yards - Areas of Contamination (AOCs) 44 & 52 at Fort Devens,
Massachusetts. The Proposed Pl an Specifically addresses cleanup of the surface soils and two
subsurface "hot spot" areas. The FS exanmined and eval uated various options (referred to as
remedi al alternatives), which address hunman health ri sk from exposure to these soils and
potential mgration of substances present in the soil at AOCs 44 & 52. The Arny identified its
preferred alternative for AOCCs 44 & 52 in the Proposed Plan issued on May 16, 1994. Al

supporting docunentation for the decision regarding ACCs 44 & 52. It was nmade is plain the
Adm ni strative Record for review The Administrative Record is a collection of all the
docunents considered by the Arny in choosing the renedy for ACCs 44 & 52. |t was nade avail abl e

at the Fort Devens Base Real i gnment and O osure (BRAC) Environnental O fice, Building P12, Fort
Devens, and at the Ayer Town Hall, Main Street, Ayer. An index to the Adm nistrative Record was
nmade available at the United States Environmental Protection Agency (USEPA) Records Center, 90
Canal Street, Boston MA and is provided as Appendix E to the Record of Decision.

The purpose of this Responsiveness Sunmary is to docunent Arny responses to the questions and
comrent s rai sed during the public comment period on the FS, Proposed Plan, and other docunents
in the Adm nistrative Record. The Arny and USEPA revi ewed and considered the coments prior to
selecting the remedy for AOCs 44 & 52 which is docunented in this Record of Decision.

The comments received by the community and | ocal governnents are summarized and responded to in
this Responsi veness Summary. Comments fromthe public were received froma nerchant and two town
officials fromthe town of Ayer and a representative of the Fort Devens Reuse Center. Conmments
were al so received fromthe Massachusetts Departnent of Environnental Protection (MADEP).
Comment s generally supported the Arny's choice of the selected renedy. Concern was al so
expressed over the proximty of AOCs 44 & 52 to the Grove Pond drinking water wells.

Thi s Responsi veness Summary is organi zed into the follow ng sections:

l. Overview of Renedial Aternatives Considered in the FS Including the Sel ected Renedy
- This section briefly outlines the renedial alternatives evaluated in detail in
the FS and the Proposed Plan, including the Arny's sel ected renedy.

. Background on Community | nvol venent - This section provides a brief history of
comunity involvenment and Arny initiatives in apprising the coomunity of Site
activities.

I11. Summary of Comments Received During the Public Comment Period and Arny Responses -
This section provides Arny responses to the verbal and witten conments received
fromthe public and not formally responded to during the public neeting. A
transcript of the public neeting consisting of all comrents received during this
neeting and the Arny's responses to these comments are provided in Attachnent A of
t hi s Responsi veness Summary.



l. Overview of Renedial Aternatives Considered in the Feasibility Study Including the
Sel ect ed Renedy

El even alternatives were initially developed in the FS Report. O the eleven alternatives, seven
were retained in the FS screening step and were evaluated in detail. The seven alternatives
are:

. Alternative 1. No Action (as required by the National Contingency Plan)
The No Action Alternative includes sanpling of groundwater nonitoring wells and
stormnat er catch basins |ocated within and downgradi ent of the Mintenance Yards for
up to five years. The No Action Aternative does not involve renedial actions to
control mgration of substances or institutional controls to prevent exposure to
affected soils within the Mintenance Yards.

. Alternative 2: Fencing/ Asphalt Batching Hot Spot Areas
This alternative includes preventing access by naintaining fencing around the site
that would limt potential exposure pathways. Deed and |and use restrictions would
be inplenented to ensure that the fence remained intact in the future. Excavating
and asphalt batching the hot spot area soils using an on-site cold-m x process woul d
reduce the volune of conpounds present in the highest concentrations at the ACCs.
Asphalt batched nmaterial fromthe hot spots woul d be used as paving base nmaterial at
the site. Sanpling and anal ysis of groundwater, stormwater and sedinments within or
downgr adi ent of the Mintenance Yards woul d al so be perfornmed to nonitor for
off-site mgration of conpounds

. Alternative 3: Capping Site/Asphalt Batching Hot Spot Areas
This alternative entails excavating and asphalt batching the hot spot area soils,
expandi ng the existing stormmater collection systemincluding construction of
detention pond(s), capping the entire site with asphalt pavenent, and groundwater
nonitoring. Deed and | and use restrictions would be inplenented to ensure that the
cap renmained intact in the future to mnimze exposure to surface soils. Excavating
and asphalt batching hot spot area soils in the Cannibilization Yard woul d reduce
the vol une of conpounds present in the highest concentrations at the AOCs. Asphalt
batched naterial fromthe hot spots woul d be used as paving base naterial at the
site. Sanpling and anal ysis of groundwater wi thin or downgradient of the
Mai nt enance Yards woul d al so be perforned to nonitor for a mgration of conpounds to
t he groundwat er

The Arny's Selected Renedy is Alternative 5.

. Alternative 5 Asphalt Batching Site/Asphalt Batching Hot Spot Areas
Alternative 5 involves excavating the top two feet of soil across the site and the
two hot spot areas; placing excavated soils in piles at the site for sanpling and
anal ysis; cold mx asphalt batching these soils which exceed (do not neet) site
cleanup |l evels; backfilling site excavations with stockpiled soil having conpound
concentrations bel ow cl eanup | evels, followed by placenent of the cold m x asphalt
bat ched naterial; expanding the existing stormwater collection systemincluding
construction of detention pond(s); applying a pavenent wearing course for a vehicle
par ki ng surface over the Mintenance Yards; and perform ng groundwater nonitoring
Alternative 5 will imobilize the petrol eum substances in the top two feet of soi
whi ch exceed (do not neet) cleanup levels, thus mnimzing direct contact/ingestion
and inhal ation of the soils. Excavating and asphalt batching hot spot areas in the
Canni bal i zation Yard will reduce the nmobility of organic conmpounds present in the
hi ghest concentrations at the site. Additionally, Alternative 5 mnimzes the
potential of petrol eum substances migrating off-site.

The proposed pavenent wearing course is not a required conponent of the Alternative
5 that is evaluated in the FS Report. The Arny has chosen to add this conponent

to Aliternative 5 as part of the preferred alternative to ensure the integrity of the
asphalt batched nmaterial as a parking |lot base for current and future property use

Al so, as discussed in the ROD, deed restrictions will be instituted to prohibit
resi dential devel opnent, minimze the possibility of long-term (working lifetine)



exposure to subsurface soils, and require nanagenent of soils resulting from
construction related activities.

. Alternative 7: Bioventing Site and Hot Spot Areas
This alternative involves bioventing the entire site and the hot spot areas, and
perform ng groundwater nonitoring. This alternative includes initial nutrient
injection in the areas by tractor and installation of approxi nately 20 bi oventing
wells, with associated piping, blower, and humdifier. An asphalt pavenent cap
woul d be installed over the entire area of the ACCs to prevent short circuiting of
air. Bioventing woul d reduce the conpounds present in the top two feet, thus
mnimzing direct contact/ingestion and inhal ation of the surface soils
Additionally, the concentrati on of the conpounds woul d be reduced in depths down to
approxi mately 10 feet over the site area. Sanpling and anal ysis of groundwater
wi thin or downgradi ent of the Mi ntenance Yards woul d al so be perforned to nonitor
for any mgration of substances to the groundwater. As detailed in the ROD, a deed
restriction would be instituted to prohibit residential devel opnent within the
Mai nt enance Yar ds.

. Alternative 8. Landfarm ng Site/ Excavating and Landfarm ng Hot Spot Areas
This alternative includes nechanically screening out the asphalt pavenent pieces
fromsurface soil, landfarmng the entire area of the ACCs, excavating and

| andf armi ng the hot spot area soils that exceed do not neet) cleanup |evels, and
perform ng groundwater nonitoring. The |Iandfarm ng process involves applying
nutrients and noisture to the soil. The soil is tilled using disk plows or
rototillers to mix and aerate the soil which encourages naturally occurring soi
bacteria to degrade and stabilize the petrol eum conpounds. Landfarm ng will reduce

t he conpounds present in the top two feet of soil, thus mnimzing direct contact/

i ngestion and inhalation of the soils. Additionally, the concentration of conpounds
coul d be reduced in depths below 2 feet over the site area by applying excess
nutrients and water to the soil surface. Deed restrictions would al so be applied as
described in Alternative 5.

. Alternative 9: Treatnent of Site and Hot Spot Area Soils at a Central Soil
Treatnent Facility
Alternative 9 entails excavating the top two feet of soil across the site and the
two hot spot areas; placing excavated soils in piles at the site for sanpling and
anal ysis; transporting soils which exceed (do not neet) site cleanup levels to a
central soil treatnment facility on base; and perform ng groundwater nonitoring at
the Mai ntenance Yards. As a pre-treatment process, surface soil in areas of the
site containing bitum nous pavenent pieces woul d be screened nechanically to renove
| arge sized fragnents. The treatment nethods to be used at the central soi
treatnment facility would be w ndrow conposting and cold m x asphalt batching.
Alternative 9 woul d reduce the conpounds present in the top two feet of soil and hot
spot areas excavated. Deed restrictions would also be applied as described in
Al ternative 5.

It will take approximately four nonths to clean-up the site once construction activities on-site
have started.

Il1.  Background on Community Invol venent

Throughout the Site's history, community concern and invol venent has generally centered around
the fact that the Maintenance Yards are located in close proximty to the town of Ayer Gove
Pond wells. The Arny has kept the comunity and other interested parties apprized of site
activities through regular and frequent infornational neetings, fact sheets, press rel eases and
public neetings.

The Arny released a community relations plan in February 1992, that had been subnmtted earlier
for public review, outlining a programto address comunity concerns, and to keep citizens
inforned about and involved in activities during renedial activities. As part of this plan, the
Arny established a Technical Review Conmittee (TRC) in early 1992. The TRC, as required by SARA
Section 211 and Arny Regul ati on 200-1, includes representatives from USEPA, USAEC, Fort Devens
MADEP, |ocal officials and the comrunity. The commttee generally net quarterly (until January



1994, when it was replaced by the Restoration Advisory Board [RAB]) to review and provide
techni cal comments on work products, schedules, work plans and proposed activities for the SAs
at Fort Devens. The SI and FS Reports, Proposed Plan and other related support docunments were
all submtted to the TRC for their review and comment. Additionally, ACCs 44 & 52 activity was
specifically discussed at TRC neetings held March 24, 1992, January 5, 1993, August 2, 1993 and
January 26, 1994.

As part of the Arny's commitnent to involving the affected communities, a RAB is forned when an
installation closure involves transfer of property to the comunity. The RAB was forned in
February 1994 to add nmenbers of the Gtizen's Advisory Commttee (CAC) with current TRC nenbers.
The CAC was previously established to address Massachusetts Environnental Policy Act

(MEPA) / Envi ronnent al Assessnent issues concerning the reuse of property at Fort Devens. The RAB
consi sts of 28 nenbers (15 original TRC nenbers plus 13 new nenbers) who are representatives
fromthe Arny, USEPA Region I, MADEP, |ocal governnents and citizens of the |ocal conmmunities.
It meets nonthly and provides advice to the installation and regul atory agenci es on Fort Devens
cl eanup prograns. Specific responsibilities include: addressing cleanup issues such as |and
use and cl eanup goals; review ng plans and docunents; identifying proposed requirenents and
priorities; and conducting regular neetings which are open to the public. The proposed plan for
AQCs 44 & 52 was presented at the June 2, 1994 RAB neeti ng.

On May 16, 1994, the Arny issued a fact sheet to nore than 100 citizens and organi zations,
providing the public with a brief explanation of the preferred alternative for cleanup of the
Mai nt enance Yards. It described the opportunities for public participation, and provided
details on the public comment period and public nmeetings to be held.

On May 16, the Arny issued a press rel ease concerning the proposed cl eanup at the Mi ntenance
Yards, to the Lowell Sun, Worcester Tel egram Fitchburg-Leom nster Sentinel & Enterprise,
Harvard Post, Public Spirit (Ayer) and Fort Devens Dispatch. During the week of June 6, 1994,
the Arny published a public notice concerning the Proposed Plan and public hearing in the Public
Spirit, the Fitchburg-Leom nster Sentinel & Enterprise, the Lowell Sun, and the Fort Devens

Di spatch. The Arny also made the plan available to the public at the information repositories
located at the libraries in Ayer, Shirley, Lancaster, Harvard and at Fort Devens.

On May 24, 1994, the Arny held an infornmal informational neeting at Fort Devens to discuss the
results of the field investigation and the cleanup alternatives presented in the FS and to
present the Arny's Proposed Plan. This neeting also provided the opportunity for open

di scussi on concerning the proposed cleanup. From May 25 to June 24, 1994, the Arny held a 30-day
public coment period to accept public coments on the alternatives presented in the FS and the
Proposed Pl an and on other docunents released to the public. On June 15, 1994 the Arny held a
formal public neeting at Fort Devens to discuss the Proposed Plan and to accept any verbal
comrents fromthe public. A transcript of this neeting and the comments and the Arny's response
to comments are included in this responsiveness sumary.

Al supporting docunentation for the decision regardi ng the Mai ntenance Yards is placed in the
Adm ni strative Record for review The Administrative Record is a collection of all the
docunents considered by the Arny in choosing the renedy for the Maintenance Yards. On May 27,
1994 the Arny nmade the Administrative Record available for public review at the Fort Devens BRAC
Envi ronnental O fice, and at the Ayer Town Hall, Ayer, Mssachusetts. An index to the

Adm ni strative Record was avail abl e at the USEPA Records Center, 90 Canal Street, Boston,
Massachusetts and is provided as Appendi x E.

111, Summary of Comments Received During the Public Comment Period and Arny Responses

Comments la through 1d: The current chairman of the Ayer Board of Sel ectnen expressed her
belief that proper notification was not received by the town of Ayer regardi ng the Proposed Pl an
for renediation of the Barnum Road Mai ntenance Yards. Al so, she had heard that to save noney
there was a change in plans for cleanup of the site fromwhat was proposed nmany nonths ago, or
nmaybe a year ago. The chairnman specifically stressed the inportance of the town's invol venent
due to the recent vote by the people of Ayer to reconstruct a well at G ove Pond downgradi ent of
the Mai ntenance Yards. Specific questions relating to the above general concerns were:

Comment la: How nmany feet fromthe Gove Pond well is this hot spot that you're tal king about?



Arny Response: During the public hearing the Arny responded that it was over 2,000 feet but an
exact figure was not available. A nore precise distance between the Grove Pond wells and the
Mai nt enance Yards is approxinately 2,200 feet. The proposed cl eanup of the Mintenance Yards

as detailed in the FS and Proposed Pl an, focuses on surface soils (0 to 2 feet bel ow ground
surface) which have been affected by rel eases of gasoline, notor oil, and other autonotive
fluids and includes two "hot spots": 1) surface and subsurface (below 2 feet) soils associated
with a reported rel ease of "nogas" (nmotor vehicle gasoline) in 1985, and 2) subsurface soils
associated with | eakage froma 1, 000-gall on underground waste oil storage tank which was renoved
in May 1992

Comment 1b: Were you aware when you [sel ected the renedy] that the Grove Pond wells were going
to be reused?

Arny Response: The Arny was aware that the town of Ayer was considering returning its potable
wat er supply wells on Grove Pond to regular service. Protection of this aquifer was a najor
consideration in devel oping renedial alternatives, proposing a preferred alternative for public
comrent, and selecting the remedy. The FS and Proposed Pl an di scuss the potential redevel opnent
of these wells and delineate the Zone Il area of influence (zone of contribution to the wells
under the nost severe punping and recharge conditions that can be anticipated realistically).
AQCs 44 & 52 are located within this Zone Il area as defined in a report prepared for the town
of Ayer entitled "Town of Ayer, Massachusetts Grove Pond Wl ls Hydrogeol ogic | nvestigation and
Zone |1 Aquifer Mapping" by the town of Ayer's consultant, Canp, Dresser & MKee, Inc. (1993).

Comment 1c: How nuch conversation has there been with the town of Ayer about what you have
cont enpl ated doi ng, and who have you been talking to in Ayer?

Arny Response: Section Il of this Responsiveness Summary describes the Arny's actions taken to
informthe public about the environnental restoration of the Miintenance Yards. The SI and FS
Reports, Proposed Plan and other rel ated support docurments were all submtted to the TRC for
review and comment. TRC nenbers fromthe town of Ayer have included the former and current
Superi ntendent of Public Wrks, and Nashoba Associ ated Boards of Health, Environmental Health
Di vision representative. The Fact Sheet (issued to the public to describe the preferred
alternative and opportunities for public participation in the cleanup plan) was nailed to nore
than 100 citizens and organi zations. Included in this nmailing were the following officials
and/or affiliations for the town of Ayer: the above TRC nmenbers, the Executive Director of the
Ayer Chanber of Commerce, the Ayer Board of Health, the Chairnman of the Board of Sel ectnen, the
Executive Secretary, the Conservati on Commi ssion, the Water Byl aw Conm ssi on Chairperson, the
Joint Boards of Sel ectnen, and six other citizens/nerchants of the town of Ayer

Comment 1d: The town needs an expl anati on of why there has been a change [in plans for cleanup
of the site fromwhat was proposed nany nonths ago or naybe a year ago].

Arny Response: At least two other renedial alternatives detailed in the FS Report were

eval uated as a possible preferred alternative and then changed or elimnated in favor of another
alternative, prior to officially issuing the final Proposed Plan to the public. At one tinme in
the eval uation process, Alternative 8 - Landfarmng the Site and Excavating and Landfarnm ng Hot
Spot Areas, was considered a possible preferred alternative. This alternative was elim nated
principally due to the proximty of the Grove Pond water supply wells and reconmendation by the
MADEP Central Regional Ofice Water Supply Section. Landfarm ng requires applying nutrients to
the soil and there was concern of nitrate/nitrites and phosphates mgrating to the groundwater
Later in the evaluation and review process, Aternative 9 - Treatnent of Site and Hot Spot Area
Soils at a Central Soil Treatnment Facility was considered a possible preferred alternative.

This alternative was al so eventually elim nated because of the difficulty in reusing
conpost-treated soils at AOCs 44 & 52 or el sewhere at Fort Devens in a manner that woul d be
consi dered adequately regulated in accordance with the Massachusetts Contingency Plan (MCP).
Alternative 5 - Asphalt Batching the Site and Asphalt Batching the Hot Spot Areas was eventual ly
selected as the preferred alternative in the final Proposed Plan which was issued to the public
in May 1994. Alternative 5 was considered to be nore protective by formng a | ow perneabl e
(asphalt batched) layer, thus further protecting the groundwater fromthe potential mgration

of conpound 3 and further preventing any possible exposure to affected subsurface soil (if any).
Alternative 5 is | ess expensive than Alternative 9, but nore expensive than Alternative 8



Comment 2: The MADEP Central Regional Ofice Fort Devens Section Chief expressed that the MADEP
believes that Alternative 5 is the nost protective of the proposed alternatives. She added that
the MADEP would like to state that it is their understanding that the Arny will excavate any
"grossly contam nated" soil encountered, besides the top two feet and the two hot spot areas.
They would like to make sure that these include areas where previous sanpling has shown that

soil below 2 feet contained conpounds above the cleanup |evels, especially in the spil

contai nnent pad area.

Arny Response: The Arny proposes to excavate any highly affected soil encountered in addition
to the top two feet of soil and the two hot spot areas as the MADEP has requested. This was
stated in the Final Excavated Soils Managenent Plan (ESMP) dated May 1994 (Page 2-4). Except
for the two hot spot areas, previous sanpling below 2 feet has not shown soil to be affected
above established cl eanup | evels.

Sl sanples collected from15 borings at depths of 5 to 7 feet and 10 to 12 feet reveal ed tota
pet rol eum hydr ocar bon conpound ( TPHC) concentrations that neet the cleanup |evel (500 ppm). The
cl eanup | evel for carcinogenic pol ynucl ear aronmati c hydrocarbons (cPAHs) (an average total cPAH
concentration of 7 ppm) was derived based on a surface soil exposure scenario and is not
applicable to subsurface soils. Risk evaluation for subsurface soils indicate that hunan health
risks are within the acceptabl e USEPA target risk range. However, even if the cPAH cl eanup
concentration for surface soil was applied to the subsurface soil, only one of 31 subsurface
soi|l sanpl es exceeds (does not neet) the cleanup |evel of 7 ppm (16.4 ppm from boring 44B-92-01X
at the 5- to 7-foot depth). The average concentration of total cPAHs is below 7 ppm

Exploratory test pits were excavated for construction of a concrete spill-containment basin in
t he sout heast corner of the TDA Maintenance Yard, in July 1991. These initial test pits
reveal ed zones of contami nated soil bel ow the surface (TPHC was found at 420 to 700 ug/g
concentrations in surface soil sanples). However, follow ng renoval of approximately 1,200 tons
of soil for construction of the basin, confirnation sanples collected fromthe proposed basin's
subgrade at the bottom of the excavati on contai ned TPHC concentrati ons rangi ng from nondet ect
toonly 7 ppm

Comment 3: The MADEP al so requested that the Arny review their spill nmanagenent plan with the
DOL to ensure, that prior to renediation, there is a good managenent plan for spills and that
the spill containnment pad is utilized to minimze the Iikelihood of further inpacting soils.
This concern is raised due to the MADEP's interpretation that there were new spills detected
during the supplenental site investigations |ast year

Arny Response: The Arny will review the spill nanagenent plan to ensure that approved
procedures are being foll owed. However, the MADEP's comment warrants clarification. The
"spills" referred to in the MADEP's comment was actually one drip spot, of the size commonly
found in public parking areas or residence driveways and far |ess than the MADEP reportabl e
quantity of 10 gallons

Comment 4: The Environnmental Qutreach Coordinator for the Fort Devens Reuse Center asked what
the general depth of groundwater is at the site and generally how far have the contam nants
m grated through the soil in the yard?

Arny Response: The approximate depth of the water table is 26 to 28 feet. Goundwater sanpling
conducted in July 1992, Cctober 1992, June 1993, and Septenber 1993 in the area, shows no

evi dence that substances found in the soils of the Mintenance Yards have migrated to the
groundwat er table and are affecting groundwater quality.

Based on the Sl soil sanpling results, the average TPHC concentrations across the site at the O-
to 2-foot, 5- to 7-foot and 10- to 12-foot ranges are 315 ppm 52 ppmand 33 ppm respectively.
Maxi mum TPHC concentrations are 1210 ppm 170 ppmand 119 ppmrespectively. These val ues

excl ude the TPHC concentrations at boring 44B-92-06X (that may be associated with the nogas
spill) and TPHC concentrations associated with the waste oil underground storage tank (UST).
Excl udi ng these two areas, TPHC concentrations that exceed (do not neet) the 500 ppmtarget
level are found only in the top 2-foot sanpling |l evel. Average cPAH concentrations across the
site at the 0- to 2-foot, 5- to 7-foot and 10-to 12-foot ranges are 31 ppm 2 ppm and 0.2 ppm
Maxi mum cPAH concentrations are 220 ppm 16.4 ppmand 1.5 ppmrespectively. R sk eval uations
indicate that human health risks exceed the acceptabl e USEPA Superfund target risk range only



from exposure to cPAHs in the top 2 feet of soil

TPHC concentrations exceed (do not neet) the 500 ppmcleanup | evel below 2 feet in the hot spot
areas. TPHC concentrations were detected at 1560 ppmdown to the 10- to 12-foot range in boring
44B-92- 06X (nogas spill hot spot area). Soil sanples collected fromthe sidewalls (9 feet bel ow
ground surface [bgs]) of overexcavated soils surrounding the renoved waste oil UST, reveal ed
TPHC concentrations ranging from1,110 to 2,740 ppm However TPHC was detected in only two of 16
addi tional sanples collected fromsupplenmental Sl borings in the UST area. Concentrations were
121 ppm (10 feet bgs) and 38 ppm (5 feet bgs) which neet the cleanup level. Subsurface soils in
both hot spot areas will be excavated to renove TPHC contam nated soils that exceed (do not

neet) the cleanup |evel

Comment 5: The current chairnman of the Ayer Board of Sel ectnmen asked if the groundwater
nonitoring wells sanpl ed included the town of Ayer Grove Pond well. She also asked if it is
inmportant that the Grove Pond well al so be sanpled.

Arny Response: During the public hearing the Arny responded that the G ove Pond wells have been
sanpl ed by USEPA but not concurrently with the Arny's sanpling efforts at ACCs 44 & 52. (The
specifics of these sanpling events were not recalled during the meeting). Specifically, both

G ove Pond wells were sanpled between 7/3/90 and 8/21/91. Tetrachl oroethene, a cl eani ng

sol vent, was detected in one sanple fromWIl | #2 in 1991 at a concentration of 1.2 ug/l which
is below (better than) state and federal Maxi mum Contam nant Levels (MCLs) for drinking water

No tetrachl oroet hene has been detected in ACCs 44 & 52 soils. Sanpling of the Grove Pond wells
was al so perforned by the town of Ayer's consultant in 1992. Sanpling was conducted in
conjunction with the extended punping tests to examne the quality of water produced by the
well's in accordance with Massachusetts Drinking Water Regul ations. There were no volatile
organi cs, pesticides or senmvolatile organics detected during this sanpling event. As with any
drinking water supply, the MMADEP will require the town of Ayer to sanple the Grove Pond wells if
they are to be used as a potable water source

Comment 6: The current Superintendent of the town of Ayer Departnent of Public Wirrks also
expressed his concern about the cleanup, since AOCs 44 & 52 are located within the Zone Il for
the Grove Pond drinking water wells. He stated that wells have historically served the town of
Ayer as the main source of drinking water but over the |last few years have not been used except
for energency situations because of high iron and manganese content in the water. The
Superintendent stated that this situation is about to change due to plans for construction of a
new filter plant. Once this plant is constructed, Ayer proposes to punp 1 million gallons per
day (ngd) fromthe Grove Pond well source. He stated that the proposed cleanup of the Barnum
Road Mai nt enance Yards sounds adequate, provided a strong nonitoring programis in place and
that if a probl em devel ops, quick renedial action will be taken

Arny Response: The Proposed Plan includes sanpling groundwater for a period of five years
follow ng renedi ation of the soils at the Barnum Road Mi ntenance Yards. Details of this
nonitoring programwi |l be specified in the forthcom ng remedi al design. The Arny does not
expect that the groundwater will ever be inpacted by the past Mintenance Yards activities,
after soil renediation. In addition to soil treatnment by asphalt batching, the Proposed Pl an
provi des greater aquifer protection through the construction of the |ow perneabl e pavenent
barrier at the site. However, should groundwater becone affected, Alternative 5 does not inpede
the ability to quickly conduct further renedial actions.

Comment 7: A nerchant in the town of Ayer stated that the Arny needs to start addressing
contami nation in Plow Shop Pond. He has not heard nuch lately on this issue and would like to
keep i nforned.

Arny Response: The Arny has nade Pl ow Shop Pond a separate operable unit fromthe renediation
being performed at the Barnum Road Mai ntenance Yards. Sites are broken into separate operable
units so that the substances present at each site can be nore conprehensively addressed
Addi ti onal analytical sanpling in Plow Shop Pond is proposed this summer. The sanpling is being
perforned to investigate water quality of the pond and to eval uate potential renedia
alternatives. CQurrent and proposed activities at Plow Shop Pond will follow the renedi al
investigation and feasibility study (R /FS) process established by the USEPA Superfund program
whi ch encourages public involvenent. The Arny will be keeping the community and ot her
interested parties apprized of Pl ow Shop Pond activities through TRC neetings, public



informational neetings, fact sheets, press releases and public hearings as was done for the
Bar num Road Mai nt enance Yards.
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PROCEEDI NGS
MR CHAMBERS: It's now about 7:30, I'd

like to commence the formal public comment period.
M/ nare is Janes Chanbers, |'mthe BRAC
Envi ronmental Coordi nator here at Fort Devens. As |
say, the public conmrent period began May 25, 1994,
and ends June 24, 1994. Comments nmay be either made
this evening or submitted in witing to the
follow ng address, and I'll announce that right
now. Send that to AFZD-BEC, Post Ofice Box 1, Fort
Devens, Massachusetts, 01433. And you may call nme
al so at area code 508-796-3114.

Comments received during this period wll

be responded to in a docunent known as a
Responsi veness Sunmary that we anticipate will issue
on or before August 9, depending on the nunber of
coments we receive. W anticipate a draft Record
of Decision being nade at that tine, with a final
Record of Decision being made on Septenber 12.

And with that, 1'd like to invite public
comment. |f you submit on cards, | wll read
those. Once again, if you subnmit it on cards,
pl ease wite your nanme and your affiliation; and if
you el ect to stand and make your announcenent,

DORI'S 0. WONG ASSOC ATES
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pl ease announce your nare and your affiliation.
M5. HAMEL: Do you want ne to start? |'m

Pauline Hanel. [|'mchairman of the Ayer Board of
Selectnen. M/ problemwith this is | don't believe
proper notification was received by the town of the
work that's going to be done in that yard, and our
concern is that last night at town neeting the
peopl e of the Town of Ayer voted to | guess you
m ght say reconstruct a well that's at the bottom of
this site. This is going to be our major water
supply for the Town of Ayer. It was our nmjor water
supply several years ago; then we went to wells at
Spectacl e Pond, which is on the other side of town,
but found they're not sufficient to our needs.

After considerable consultation wth other
peopl e by our DPWsuperintendent it was decided that
we woul d go back to the Grove Pond wells, to
reconstruct and put a considerabl e anount of noney
with the future construction, even after the initial
work on the wells to clear the magnesi um and
whatever else is in there; that there will be
additional capacity later on, and it will be built
so that we can use it for many, nany years because
of the aquifer that runs under that.

DORI'S O WONG ASSOC ATES
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M/ problemis this: Many nonths ago, when
M. Doney was head of the Reuse Center, he
inforned nme that there was an extensive cl eanup
proposed for this particular area. It was not the
cl eanup, as he described it to ne, it was not the
cl eanup that has recently been described to ne.
Only accidentally did | find out about this
cleanup. W were interview ng, strangely enough,
for M. Doney's position at the Reuse Center about
three weeks ago when a gentl enman nade a renark about
a change that the governnent had in the cleanup of
this particular area. And when Eric Knapp, who
represents Massachusetts Land Bank, said to him
"Where did you get that information? That's not
public know edge," | just listened; he woul d not
state.

The next day | tried to find out nore
information, and all | was told was that | didn't
have to worry about it; it was and had changed, but
I didn't have to worry, that it was a procedure,
process for cleaning that was acceptable to the
Massachusetts Land Bank. W are naturally not the
Massachusetts Land Bank, we are the town, and we
have to ook for nany years to that for a water

DORI'S O WONG ASSOC ATES
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sour ce.
I would like to ask one question here
before | go further, perhaps you can tell nme: How
many feet fromthe Gove Pond well is this hot spot
that you're tal ki ng about?
CAPTAIN PEASE: It's over 2,000 feet. [I'm
not sure of the exact figure.
M5. HAMEL: Were you aware when you did
that that the Grove Pond wells were going to be
reused? How nuch conversation has there been with
the Town of Ayer about what you have contenpl ated
doi ng, and who have you been talking to in Ayer?
MR CHAMBERS: We'll respond to that in the
r esponsi veness sumary.
M5. HAMEL: Al right. These are ny
questions. M concern, naturally, is that all of a
sudden there's a change in the plans for the cleanup
of that area. | know nothing about -- it certainly
isn't within nmy know edge to know whether this is a
good or a bad plan. | was told of a neeting that
was to take place in Sudbury which | attended | ast
Friday at which sone people were present,
and they explained to ne that they thought it was
probably a better plan than the initial one, but I’

DORI'S O WONG ASSOC ATES
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certainly not convinced that it is.

And due to the fact that mllions of

dollars were voted on last night to build this well

at Gove Pond, | think the Town of Ayer and the

peopl e there need sone explanation as to why the

extensive cl eanup that was proposed may nont hs ago

maybe a year ago, is no longer planned. |

was told

it was to save noney. Wiether that's true or not,

don't know. But | certainly feel the town needs an

expl anation as to why there has been a change

And also I1'd |ike to know who here has been

talking to people in the Town of Ayer, and who those

peopl e are, and why we didn't receive -- |

certainly

di dn't know anyt hi ng about a March 25 neeting, and

only by accident did | learn about it, because these

people who | saw on Friday told ne about this

nmeeting tonight. And then | had to call around

today to find out -- I'"'msorry that | didn't wite

down the tinme and the place, and | had to cal

around today several places to find out about the

tine and the place. So | think that's a disservice

to the town, really.

As an individual who's elected to watch out

for the welfare of the people in the town,

DORI'S O WONG ASSOC ATES
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that the mlitary certainly has not fulfilled its

obligation to the Town of Ayer in advising it what
i s being done down there or above our contenpl ated
wells. That's all | have to say.

M5. WELSH: M/ nane is Lynne Welsh, I'm
fromthe Massachusetts Departnent of Environnental
Protection, and | will be submtting witten
coments during the comment period but | wanted to
take this opportunity to state that we have vi ened
the plan which recommends Alternative 5, with
cleanup levels of 7 parts per mllion of
car ci nogeni ¢ PAHs and 500 parts per mllion TPH, and
believe that this is the nost protective of the
proposed al ternati ves.

As we have stated to you and a group of
other people last Friday, we do have two concerns
whi ch we have talked to the Arny about and j ust
wanted to state that our understanding is that
besi des the excavation of the top two feet and the
hot spots there also be excavation of grossly
contam nated soil. And we'd |like to make sure that
these include the areas where previous sanpling has
shown that soil was contam nated above the cl eanup
levels in areas below two feet, especially the

DORI'S O WONG ASSOC ATES
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cleanup levels in the spill containment pad; that if
these are grossly contam nated, they should be
excavated al so.

During the investigation which the Arny was
doing | ast year, the supplenental investigation,
sanpling by ABB showed new spills in the yards, and
we'd like the Arny to review their spill nanagenent
plan with the DOL, Division of Labor -- whoever runs
the TDA yards -- to nake sure that during the tine
when study and when the design is going on that
there's a good nmanagenent plan out there for the
spills and that the spill containnent pad is
utilized so there's less |ikelihood of nore grossly
contam nated soils that need to be renedi at ed.

Thank you.

MR CHAMBERS: Mdre comments?

M. KOHN. M/ nane is Judith Kohn, K-o-h-n,
and | amthe Environnental Qutreach Coordinator for
the Fort Devens Reuse Center. | just have a general
question: Wat's the general depth of groundwater
inthis site, 44, 527

CAPTAI N PEASE: 26 feet.

MB. KOHN. | guess a follow up question to
that, how far generally have the contam nants

DORI'S O WONG ASSOC ATES
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mgrated through the soil in the yard?

MR CHAMBERS: We'll respond to that in the
r esponsi veness sumary.

M5. KOHN.  Thank you. That's all | have.

MR CHAMBERS: Mdire comments?

MS. HAMEL: | have one additional one that
I'd like to ask. You nentioned that there were
ei ght wells checked. Was one of themthe G ove Pond
wel | ?

CAPTAIN PEASE: That was sanpl ed but not
concurrently. That was sanpled at another tine by
-- I"'mgoing to have use the EPA for help. The EPA
sanpl ed or that area? By soneone?

M. HAMEL: It's not inportant that well be
checked that well.

MR CHAMBERS: We'll respond to that in the
r esponsi veness sunmary.

(Pause)

Ms. HAMEL: Can | ask one other question?
Does the Arny still use their well which is right
besi des Ayer's Grove Pond well? There's a well that
sits right beside the G ove Pond well or, you know,
it's relatively close, it's just down, | don't know,
I have no idea 2,000 feet or 200 feet, but it's
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ri ght adjacent to the Grove Pond well, and does the

Arny still use that well?

CAPTAI N PEASE: Yes, the Arny uses that
wel | .

MS. HAMEL: Has that well been tested?

CAPTAIN PEASE: Yes, it has.

MR CHAMBERS: Ckay. |'d like to ask once

again if there are nore cooments. GCkay. Wth that,

we'd like to close this public comment neeting.
Thank you.
(Wher eupon, the proceedi ngs were

closed at 7:46 p.m)
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CERTI FI CATE
I, Robin Gross, Registered Professional
Reporter, do hereby certify that the foregoing
transcript, Volume I, is a true and accurate
transcription of nmy stenographic notes taken on

Wednesday, June 15, 1994.

Robi n G oss

Regi sterd Prof essional Reporter
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BARNUM RCAD MAI NTENANCE YARDS
ACCs 44 & 52
RCD SUMVARY

APPENDI X D

DECLARATI ON OF STATE CONCURRENCE

<I MG SRC 0195112S> Commonweal th of Massachusetts
Executive O fice of Environnental Affairs
Depart nent of
Envi ronnental Protection
Central Regional Ofice

WlliamF. Weld
Gover nor

Trudy Coxe
Secretary, ECEA

Thomas B. Powers
Acting Comm ssi oner

March 7, 1995

M. John De Villars

Regi onal Admi ni strator

U S. Environnental Protection Agency
Regi on |

JFK Federal Buil ding

Bost on, MA 02203

RE: Barnum Road Mi ntenance Yards (BRW), AQCs 44 and 52, Fort
Devens, MA, ROD Concurrence

Dear M. De Villars:

The Massachusetts Departnent of Environmental Protection (MADEP) has reviewed the preferred
remedi al alternative recommended by the Arny and the EPA for the final cleanup of the Barnum
Road Mai ntenance Yards, the core provisions of which are sumarized bel ow. The MADEP has wor ked
closely with the Arny and EPA in the devel opnent of the preferred alternative and is pleased to
concur with the Arny's choice of the renedial alternative.

The MADEP has eval uated the preferred alternative for consistency with MG L. c. 21E (21E) and
t he Massachusetts Contingency Plan (MCP). The renedial alternative addresses the entire BRW as
one operable unit and includes the follow ng conponents:

. Excavate the top two feet of surface soil across the site;

. Excavate the two hot spot areas;

. Stockpile soils for sanpling anal ysis;

. Cold mi x asphalt batch soils exceeding site cleanup |evels;

. Backfill excavations w th uncontam nated stockpiled soil and with asphalt batched
material ;

. Apply a pavenent wearing course

. Expand the existing stormaater collection system

. Per f orm groundwat er nonitoring;



RCD Concurrence
Fort Devens, MA
March 7, 1995
Page 2

. As a precautionary neasure, institute deed restrictions to preclude receptor contact with
subsurface soils. These deed restrictions include:

1) prohibit residential nonitoring;
2) minimze the possibility of long term (working lifetime) exposure to subsurface soils,

3) require nmanagenent of soils resulting fromfuture construction related activities that
may tenporarily disturb the cap.

The MADEP's concurrence with the preferred renmedial alternative is based upon the expectation
that it will result in a permanent solution as defined in 21E and the MCP and that contani nant
concentrations achieved during the inplenmentation of the renedial alternative will neet the MCP
st andar ds.

The MADEP would like to thank EPA, in particular the Fort Devens Renedial Project Manager, Jim
Byrne, for their efforts to ensure that the requirenments of the MADEP were net in the selection
of the remedial alternative. W look forward to continuing to work with EPA in the

inpl enentation of the renedial alternative. |f you have any questions, please contact Lynne
Wl sh at (508) 792-7653, ext. 3851.

Si ncerely,

Cornelius O Leary
Regi onal Director
MADEP, CERO

cc: Fort Devens Mailing List (Cover Letter Only)

Edward Kunce, MADEP

Jay Napar st ek, MADEP

I nformati onal Repositories

Ji m Byrne, EPA

Charl es George, AEC

Mar k Appl ebee, ACCE

Judy Kohn, Mass Land Bank
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APPENDI X E
ADM NI STRATI VE RECCRD | NDEX
Fort Devens
Goup 3, 5, &6 Sites
Admi nistrative Record File for
Fort Devens Barnum Road Mai ntenance Yard
Areas of Concern 44/52
| ndex

Prepared for
New Engl and Di vi sion
Cor ps of Engineers

by
ABB ENVI RONVENTAL SERVI CES, | NC.
107 Audubon Road, \Wakefield, Massachusetts 01880 (617) 245-6606

I ntroduction

This docunment is the Index to the Administrative Record File for the Fo
Devens Barnum Road Mai ntenance Yard - Areas of Concern (AQCs) 44/52.
Section | of the Index cites site-specific docunments and Section Il cites
docunents used by U S. Arny staff in selecting a response action at the si
Sonme docunents in this Admnistrative Record File |Index have been cited bu
physically included. |[|f a document has been cross-referenced to another
Adm ni strative Record File Index, the avail able correspondi ng comments and
responses have been cross-referenced as wel | .

The Administrative Record File is available for public review at EPA
Region I's Ofice in Boston, Massachusetts, at the Fort Devens Environnent
Managenent O fice, Fort Devens, Massachusetts, and at the Ayer Town Hall,
1 Main Street, Ayer, Massachusetts. Suppl enental /Addendum vol unes may be
added to this Admnistrative Record File. Questions concerning the

Adm ni strative Record shoul d be addressed to the Fort Devens Base Real i gnm
and dosure Ofice (BRAC.

The Administrative Record is required by the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act (CERCLA), as
anmended by the Superfund Anendnents and Reaut horization Act (SARA).

Section |

Si t e- Speci fi ¢ Docunents



ADM NI STRATI VE RECORD FI LE | NDEX

Fort Devens Barnum Road Mai nt enance Yard

1.0

Fort Devens Barnnum Road Mai nt enance Yard
Areas of Concern 44/52
Conpi | ed: March 1995

Pr e- Renedi al

Cross Reference: The follow ng Reports, Comments, and Responses to
Comments (entries 1 through 6) are filed and cited as entries 1 thro
in mnor break 1.2 Prelimnary Assessnent of the Fort Devens Goup 1
Adm ni strative Record File Index.

Reports

1. "Final Master Environnental Plan for Fort Devens," Argonne
Nati onal Laboratory (April 1992).

2. "Prelimnary Zone Il Analysis for the Production Wlls at Fort

Devens, MA, Draft Report", ETA Inc. (January 1994).
Comment s

3. Comments Dated May 1, 1992 fromWalter Rolf, Mntachusett
Regi onal Pl anni ng Conmi ssion on the April 1992 "Final Master
Envi ronnental Plan for Fort Devens," Argonne National Laboratory
4, Comments Dated May 7, 1992 from Janmes P. Byrne, EPA Region |
on the April 1992 "Final Mster Environnental Plan for Fort
Devens," Argonne National Laboratory.
5. Comments Dated May 23, 1994 from D. Lynne \Wél sh,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the January 1994 "Prelimnary Zone Il Analysis for
the Production Wlls at Fort Devens, MA, Draft Report", ETA Inc.

Responses to Comments

6. Response Dated June 29, 1992 from Carrol J. Howard, Fort Devens
to the May 7, 1992 Comments from Janmes P. Byrne, EPA Region I.
Reports

1.3 Site Inspection

Cross-Reference: The follow ng Reports, Comments, Responses to
Comments, Responses to Responses to Comments, and Meeting Notes
(entries 1 through 25) are filed and cited as entry nunbers 1 throug
m nor break 1.3 Site Inspection Reports of the Fort Devens G oups 3,
6 Sites Adnministrative Record |ndex.

Reports

1. "Final Task Order (Site Investigation) Wrk Plan," ABB
Envi ronnental Services, Inc. (Septenber 1992).

2. "SlI Data Packages," ABB Environnmental Services, Inc. (Decenber
1992).

3. "Final Site Investigation Report - Goups 3, 5 & 6, Fort Devens
Massachusetts," ABB Environnental Services, Inc. (April 1993).

4., "Supplenental Site Investigation - Goups 3, 5 and 6, Fort Deve
Massachusetts, Task Order Wirk Plan,” ABB Environmnent al
Services, Inc. (rev. July 1993).

5. "Supplenental Site Investigation - Data Package," ABB
Envi ronnental Services, Inc. (Septenber 1993).



Coment s

6. Comments Dated April 15, 1992 from D. Lynne Chappell,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the March 1992 "Draft SI Wrk Plan for Goups 3, 5
& 6," ABB Environnental Services, Inc.

7. Coments Dated May 1, 1992 from Janes P. Byrne, EPA Region |
on the "Draft SI Wrk Plan for Groups 3, 5, & 6, and Project
Qperations Plan" ABB Environnental Services, Inc.

8. Comments Dated July 21, 1992 from D. Lynne Chappell,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the June 1992 "Draft Final Wrk Plan for Goups 3,
5, & 6," ABB Environmental Services, Inc.

9. Comments Dated July 28, 1992 from Janmes P. Byrne, EPA Region |
on the June 1992 "Draft Final Wrk Plan for Goups 3, 5 &6,"
ABB Environmental Services, Inc

10. Comments Dated Cctober 26, 1992 from D. Lynne Chappel |,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the Septenber 1992 "Final Task Order (Site
Investigation) Wrk Plan," ABB Environnental Services, Inc.

11. Comments Dated Cctober 29, 1992 from Janes P. Byrne, EPA
Region | on the Septenber 1992 "Final Task Order (Site
Investigation) Wrk Plan," ABB Environnental Services, Inc.

12. Comments Dated January 19, 1993 from Janes P. Byrne, EPA
Region | on the Decenber 1992 "SI Data Packages," ABB
Envi ronnmental Services, Inc.

13. Comments Dated February 3, 1993 from D. Lynne Chappell,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the Decenber 1992 "SI Data Packages," ABB
Envi ronnment al Services, Inc.

14. Comments Dated May 6, 1993 from Janes P. Byrne, EPA Region |
on the April 1993 "Final SI Report, Fort Devens Site Investigati
Goups 3, 5, and 6," ABB Environnental Services, Inc.

15. Comments Dated May 20, 1993 from D. Lynne Chappel |,

Commonweal t h of Massachusetts Departnent of Environnental
Protection on the April 1993 "Final SI Report, Fort Devens Site
Investigation, Groups 3, 5, and 6," ABB Environnental Services,

16. Comments Dated August 26, 1993 from D. Lynne Chappell,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the July 1993 "Final Work Plan for the Suppl enental
Site Investigation, Groups 3, 5 & 6," ABB Environnmental Service Inc.

17. Comments Dated Cctober 25, 1993 from D. Lynne Vel sh,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the Septenber 1993 "Suppl enental Sl Data Package
for Fort Devens SI Goups 3, 5 & 6," ABB Environnental Services
I nc.

18. Comments Dated Novenber 8, 1993 from Janes P. Byrne, EPA
Region | on the Septenber 1993 "Suppl enental SI Data Package for
Fort Devens SI Goups 3, 5 & 6," ABB Environnental Services, Inc.

Responses to Coments

19. Responses Dated June 4, 1992 fromU S. Arny Toxic and
Hazardous Materials Agency on the April 15, 1992 Comments from
D. Lynne Chappel |, Commonweal th of Massachusetts Departnent
of Environnental Protection and the May 1, 1992 Comments from
Janes P. Byrne, EPA Region |.

20. Responses Dated Septenber 24, 1992 fromU S. Arny Toxic and
Hazardous Materials Agency on the July 21, 1992 Comments from
D. Lynne Chappel |, Commonweal th of Massachusetts Departnent
of Environnental Protection and the July 28, 1992 Comments from
Janes P. Byrne, EPA Region I|.



2.0

3.0

21.

Responses Dated July 7, 1993 from U S. Arny Environnental
Center on the May 6, 1993 Comments from Janes P. Byrne, EPA
Region | and the May 20, 1993 Comments from D. Lynne Chappel I,
Commonweal t h of Massachusetts Departnent of Environnental
Protecti on.

Responses to Responses to Comments

22.

23.

Meet i

24.

25.

Responses Dated July 28, 1992 from Janes P. Byrne, EPA Region I
on the June 4, 1992 Comments fromU S. Arny Toxic and

Hazar dous Material s Agency.

Responses Dated August 26, 1993 from D. Lynne Chappel | - Wl sh,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the July 7, 1993 Comments from U S. Arny

Envi ronnmental Center.

ng Notes

Meeting Notes, ABB Environnental Services, Inc., EPA Region I,
Commonweal t h of Massachusetts Departnent of Environnental
Protection, Fort Devens Environmental Mnagenment Office, U S
Arny Environnental Center, and CDM Federal Prograns Corp.
(January 20, 1993). Concerning SI Data Package.

Meeting Notes, ABB Environnental Services, Inc., EPA Region I,
Commonweal t h of Massachusetts Departnent of Environnental
Protection, Fort Devens Environmental Mnagenent Office, U S
Arny Environnental Center, and CDM Federal Prograns Corp.
(Septenber 27, 1993). Concerning Suppl enental Sl Data Package.

Renoval Response

2.2

2.3

2.4

Renoval Response Reports

"Post - Renobval Report Underground Storage Tank O osure, 1,000
Gall on Waste O | UST No. 0058, Building 3713, Fort Devens,
Massachusetts," ATEC Environnental Consultants (Cctober 1993).

Sanpl i ng and Anal ysis Data

"Technical Report Related to the Field Screening of Soil Sanples
the Site of the Proposed Spill Contai nment Basin, Project No. EQ
1902109P, Fort Devens, Massachusetts," Lincoln Environnental, In
(February 1992).

Pol | uti on Reports (POLREPs)
Menmorandum from R Spelfogel, U'S. Dept. of the Arny to File

(May 1, 1985). Concerning inspection of Cannibalization Point -
TDA Mai ntenance Yard, Fort Devens.

Renedi al I nvestigation (Rl)

3.2

1.

3.4

Sanpl i ng and Anal ysis Data

Cross-Reference: "Method for Determ ni ng Backgrowd
Concentrations - Inorganic Analytes in Soil and G oundwater - Fo
Devens," ABB Environnental Services, Inc. (January 20, 1993)
[Filed and cited as entry nwnber 1 in mnor break 32 Sanpling an
Anal ysis Data of the Fort Devens Goup 1A Sites Adnministrative
Record | ndex] .

InterimbDeliverabl es



Reports

1.

Cross Reference: "Final Gound Water Fl ow Mbdel at Fort
Devens," Engi neering Technol ogi es Associates, Inc. (May 24, 1993
[Filed and cited as entry nunber 1 in mnor break 3.4 Interim
Deliverables of the Fort Devens Group 1A Sites Admnistrative
Record | ndex] .

Cross Reference: "Final Projects Qperations Plan - Volune | of
I11," ABB Environnental Services, Inc. (Decenber 1992). [Filed
and cited as entry nunber 2 in mnor break 3.4 InterimDeliverab
of the Fort Devens Goup 2 & 7 Admi nistrative Record File |ndex]
Cross Reference: "Final Projects Qperations Plan - Volume |l of
- Appendix A: Health and Safety Plan," ABB Environnental
Services, Inc. (Decenber 1992). [Filed and cited as entry nunbe
in mnor break 3.4 InterimDeliverables of the Fort Devens G oup
& 7 Administrative Record File Index].

Cross Reference: "Final Projects Operations Plan - Volunme Il o
11l - Appendi x B: Laboratory QA Plan; Appendix C

USATHAMA- Certified Analytical Methods," ABB Environnental
Services, Inc. (Decenber 1992). [Filed and cited as entry nunbe
in mnor break 3.4 InterimDeliverables of the Fort Devens G oup
& 7 Administrative Record File Index].

Coment s

Cross Reference: Comments Dated January 12, 1993 from James P.
Byrne, EPA Region | on the Decenber 1992 "Final Projects
Qperations Plan," ABB Environnmental Services, Inc. [Filed and
cited as entry nunber 5 in mnor break 3.4 InterimDeliverables
the Fort Devens Goup 2 & 7 Adnministrative Record File |ndex].
Cross Reference: Comments Dated February 1, 1993 from James P.
Byrne, USEPA Region | and D. Lynne Chappell, Commonweal th of
Massachusetts Departnent of Environnental Protection on the
Cctober 30, 1992 "Draft Final Gound Water Fl ow Model at Fort
Devens," Engi neering Technol ogi es Associates, Inc. [Filed and ci
as entry nunber 2 in mnor break 3.4 InterimDeliverables of the
Fort Devens Goup 1A Sites Admnistrative Record File Index].
Cross Reference: Comments Dated February 17, 1993 from D.
Lynne Chappell, Commonweal th of Massachusetts Departnent of

Envi ronnental Protection on the Decenber 1992 Final Project
Qperations Plan," ABB Environnmental Services, Inc. [Filed and
cited as entry nunber 7 in mnor break 3.4 InterimDeliverables
the Fort Devens Goup 2 & 7 Administrative Record File |ndex.

3.5 Applicable or Rel evant and Appropriate Requirenents (ARARs)

Cross-Reference: The following reports (entries 1 and 2) are filed a
cited as entries 1 and 2 in mnor break 3.5 Applicable or Relevant an
Appropriate Requirenents of the Fort Devens Goups 3, 5, & 6 Sites
Adm ni strative Record | ndex.

Reports

1.

"Draft Applicable or Relevant and Appropriate Requirenents
(ARARs) for CERCLA Renedial Actions," US. Arny Toxic and

Hazar dous Materials Agency (June 1992).

"Draft Assessnent of Location-Specific Applicable or Rel evant an
Appropriate Requirenents (ARARs) for Fort Devens,
Massachusetts," U S. Arny Toxic and Hazardous Materials Agency
(Sept enber 1992).



4.0 Feasibility Study (FS)
4.4 InterimDeliverables
Reports

1. "Feasi bility Evaluati on Biorenediation of Mintenance Yard Soils
Bi ol ogi cal Treatability Study Report," ABB Environnental Service
Inc. (Septenber 1993).

2. "Final Siting Study Report for Central Soil Treatnment Facility,"
Envi ronnental Services, Inc. (January 1994).

Coment s

3. Comment s Dated Novenber 5, 1993 from D. Lynne Wl sh,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the Septenber 1993 "Feasibility Eval uation
Bi or enredi ati on of Maintenance Yard Soils, Biological Treatabilit
Study Report," ABB Environnental Services, Inc.

4. Comment s Dat ed Decenber 27, 1993 from James P. Byrne, EPA
Region | on the Novenber 1993 "Draft General Managenent
Procedures, Excavated Waste Site Soils, Draft Siting Study Repor
for Central Soil Treatnent Facility and the Feasibility Study Re
for Unsaturated Soils at the Mintenance Yards (New Alternative
9)" ABB Environnental Services, Inc.

5. Comment s Dated January 13, 1994 from Mol |y El der,

Commonweal t h of Massachusetts Departnent of Environnental
Protection on the Novenber 1993 "Draft Siting Study Report for
Central Soil Treatment Facility," ABB Environnental Services, In

6. Comments Dated March 11, 1994 from D. Lynne Wl sh,

Commonweal t h of Massachusetts Departnent of Environnental
Protection on the Septenber 1993 "Feasibility Eval uation

Bi or enredi ati on of Mintenance Yard Soils, Biological Treatabilit
Study Report," ABB Environnental Services, Inc.

Responses to Coments

7. U S Arny Environnental Center Responses to Comments on the
followi ng docunents: Feasibility Study Report, Biological
Treatability Study Report, Feasibility Study Report - New
Alternative 9, Draft General Managenent Procedures Excavated
Waste Site Soils, and Draft Siting Study Report, dated January 2 1994.

8. U S Arny Environnental Center Responses to Comments on the
follow ng docunents: Final Feasibility Study Report, Draft Prop
Pl an, Revised Draft Proposed Plan, Draft Excavated Soils
Managenent Pl an, Final General Managenent Procedures
Excavated Waste Site Soils, and Biological Treatability Study
Report, dated May 1994.

4.6 Feasibility Study (FS) Reports
Reports

1. "Final Feasibility Study Report for Unsaturated Soils at the
Mai nt enance Yards (Areas of Contam nation 44 and 52) Fort
Devens," ABB Environnental Services, Inc. (January 1994).

2. "Final Feasibility Study Addendum for Unsaturated Soils at
Mai nt enance Yards AOCs 44/52, Fort Devens, Massachusetts," ABB
Envi ronnental Services, Inc. (May 1994).



Coment s

3. Comments Dated July 9 and July 15, 1993 from Janes P. Byrne,

EPA Region | on the June 1993 "Draft Focused Feasibility Study
Report on ACCs 44 & 52, " ABB Environnental Services, Inc.

4. Comments Dated July 29, 1993 from D. Lynne Chappel l
Commomweal th of Massachusetts Departnent of Environnental
Protection on the June 1993 "Draft Focused Feasibility Study Rep
ACCs 44 & 52," ABB Environnental Services, Inc.

5. Comment s Dated Cctober 13, 1993 from D. Lynne Wl sh,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the August 1993 "Feasibility Study Report for
Unsaturated Soils at Maintenance Yards ACCs 44/52, Fort Devens,
Massachusetts," ABB Environnental Services, Inc.

6. Comment s Dat ed Decenber 16, 1993 from Ml ly J. Elder,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the Novenber 1993 "Feasibility Study Report for
Unsaturated Soils at Maintenance Yards AOCCs 44/52, Fort Devens,
Massachusetts," ABB Environnental Services, Inc.

7. Cross-Reference: Comrents Dated Decenber 27, 1993 from Janes
P. Byrne, EPA Region | on the Novenber 1993 "Draft General
Managenent Procedures, Excavated Waste Site Soils, Draft Siting
Study Report for Central Soil Treatnent Facility and Feasibility
Study Report for Unsaturated Soils at Mintenance Yards - New
Alternative 9," ABB Environnental Services, Inc. These coments
are filed and cited as a part of entry nunber 4 in the coments
section 4.4 InterimDeliverables of this mnor break.

Comments Dated February 28, 1994 from Janes P. Byrne, EPA

Region | on the "Draft Proposed Plan and Final Feasibility Study
for ACCs 44 & 52 (TDA Yard)," ABB Environnental Services, Inc.

9. Comments Dated March 11, 1994 from D. Lynne Wl sh,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the January 1994 "Final Feasibility Study Report,
Devens Feasibility Study ACCs 44 & 52," ABB Environnental
Services, Inc.

Responses to Coments

10. U S. Arny Environnmental Center Responses to Comments on the
foll owi ng docunents: Fort Devens Focused Feasibility Study (FFS
for ACCs 44 and 52; Draft Feasibility Study Work Plan, FFS Initi
Screeni ng Docunent; and Suppl enental Field Investigations and
Data Gat hering Maintenance Yard Soils Wrk Plan, dated June 25, 1993.

11. U S. Arny Environnmental Center Responses to Comments on the
follow ng docunent: Draft Feasibility Study Report ACCs 44 and
Fort Devens, dated August 27, 1993.

12. Ooss-Reference: U S. Arny Environnmental Center Responses to
Comments on the follow ng docunents: Feasibility Study Report;
Bi ol ogical Treatability Study Report; Feasibility Study Report -
Alternative 9; Draft General Managenent Procedures Excavated
Waste Site Soils; and Draft Siting Study Report, dated January 2
1994. [These Responses to Coments are filed and cited as a par
of entry nunber 7 in the Responses to Comments section 4.4 in th
m nor break].

13. U S. Arny Environnmental Center Responses to Comments on the
follow ng docunents: Final Feasibility Study Report, Draft Prop
Pl an, Revised Draft Proposed Plan, Draft Excavated Soils
Managenent Pl an, Final General Managenent Procedures
Excavated Waste Site Soils, and Biological Treatability Study
Report, dated May 1994.



4.7 Work Plans and Progress Reports

Reports

1. "Final Focused Feasibility Study Wrk Plan," ABB Environnent al
Services, Inc. (June 1993).

2. "Final Excavated Soils Managenent Plan for ACCs 44 & 52," ABB

Envi ronnental Services, Inc (May 1994).
Comment s

3. Comments Dated June 8, 1993 from James P. Byrne, EPA Region |
on the June 1993 "Fort Devens Supplenental Field Investigations
and Data Gathering Maintenance Yard Soils; Fort Devens Focused
Feasibility Study Wirk Plan; Fort Devens Focused Feasibility Stud
Initial Screening Docunent," ABB Environnental Services, I|nc.

4. Comments Dated June 9, 1993 from D. Lynne Chappell,

Commonweal t h of Massachusetts Departnment of Environnental
Protection on the Draft Feasibility Study Wrk Plan," ABB
Envi ronnental Services, Inc.

5. Coments Dated June 10, 1993 from D. Lynne Chappell,
Commonweal t h of Massachusetts Departnment of Environnental
Protection on the "Suppl enental Field Investigations and Data
Gat hering, Mintenance Yards Soils, ACCs 44 & 52," ABB
Envi ronnental Services, Inc.

6. Comments Dated June 15, 1993 from Janes P. Byrne, EPA
Region | on the June 1993 "Treatability Study Wrk Pl an,

Suppl enental Field Investigations and Data Gat heri ng Mai nt enance
Yard Soils, Fort Devens," ABB Environnmental Services, Inc.

7. Comrents Dated March 11, 1994 from D. Lynne Chappell,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the January 1994 "Draft Excavated Soils Managenent
Pl an, ACCs 44 and 52," ABB Environnental Services, Inc.

Responses to Coments

8. (Ooss-Reference: U S. Arny Environnmental Center Responses to
Comments on the followi ng docurments: Fort Devens Focused
Feasibility Study (FFS) for AOCCs 44 and 52; Draft Feasibility Stu
Work Plan, FFS Initial Screening Docunent; Supplenental Field
I nvestigations and Data Gathering Mai ntenance Yard Soils Wrk
Pl an, dated June 25, 1993. [These Responses to Comments are file
and cited as a part of entry # 10 in section 4.6].

9. Ooss-Reference: U S. Arny Environnmental Center Responses to
Comrents on the follow ng docunents: Final Feasibility Study
Report; Draft Proposed Pl an; Revised Draft Proposed Pl an; Draft
Excavated Soils Managenent Plan; Final General Managenent
Procedures Excavated Waste Site Soils and Biological Treatability
Study Report, dated May 1994. [These Responses to Comments are
filed and cited as a part of entry nunber 8 in mnor break 4.4
InterimDeliverables of the Fort Devens ACC 44/52 Adnministrative
Record File | ndex].

4.9 Proposed Plans for Selected Renedial Action

1. Cover letter fromJames C. Chanbers, BRAC Environment al
Coordinator to Janes P. Byrne, EPA Region | (April 11, 1994).
Concerning transmttal of a new draft Proposed Plan, and incl uding
rationale for change in the Arny's preferred alternative.

2. "Final Proposed Plan, Fort Devens Barnum Road Mi ntenance
Yards, ACCs 44 & 52," ABB Environnental Services, Inc. (May 1994).
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Coment s

3. Ooss-Reference: Comments Dated February 28, 1994 from Janes
P. Byrne, EPA Region | on the January 1994 "Draft Proposed Pl an,
Fort Devens Barnum Road Mai ntenance Yards, AOCs 44 & 52,"
ABB Environmental Services, Inc. These Comments are filed and
cited as a part of entry nunber 8 in the Comments section 4.6 of
this mnor break].

4. Comments Dated March 11, 1994 from D. Lynne Wl sh,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the January 1994 "Draft Proposed Pl an, Fort Devens
Bar num Road Mai nt enance Yards, ACCs 44 & 52," ABB
Envi ronnental Services, Inc.

5. Comments Dated March 18, 1994 from D. Lynne Wl sh,
Commonweal t h of Massachusetts Departnment of Environnental
Protection on the January 1994 "Draft Proposed Pl an, Fort Devens
Bar num Road Mai nt enance Yards, ACCs 44 & 52," ABB
Envi ronnental Services, Inc.

6. Coments Dated May 5, 1994 from D. Lynne Wél sh,
Commonweal t h of Massachusetts Departnment of Environnental
Protection on the April 1994 "Revised Draft Proposed Plan for
Bar num Road Mai nt enance Yards, ACCs 44 & 52," ABB
Envi ronnental Services, Inc.

7. Comrents Dated May 9, 1994 from Janes P. Byrne, EPA Region |
on the April 1994 "Revised Draft Proposed Plan for Barnum Road
Mai nt enance Yards, AOCs 44 & 52," ABB Environnmental Services, Inc.

Responses to Coments

8. (Ooss-Reference: U S. Arny Environnmental Center Responses to
Comrents on the follow ng docunents: Final Feasibility Study
Report; Draft Proposed Pl an; Revised Draft Proposed Pl an; Draft
Excavated Soils Managenent Plan; Final General Managenent
Procedures Excavated Waste Site Soils; and Biological Treatability
Study Report, dated May 1994 [ These Responses to Comments are
filed and cited as a part of entry nunber 8 in the Responses to
Comrents section 4.4 of this mnor break].

9. Ooss-Reference: U S. Arny Environnmental Center Responses to
Comments on the followi ng docurments: Fort Devens Focused
Feasibility Study (FFS) for AOCCs 44 and 52; Draft Feasibility Stu
Work Plan, FFS Initial Screening Docunent; Supplenental Field
I nvestigations and Data Gathering Mai ntenance Yard Soils Wrk
Pl an, dated June 25, 1993. [These Responses to Comments are file
and cited as a part of entry nunber 10 in the Responses to
Comrents section 4.6 of this mnor break].

Record of Decision (ROD)
5.4 Record of Decision
Reports

1. "Revised Draft Record of Decision Barnum Road Mai ntenance
Yards, Fort Devens, Massachusetts, ABB Environnental Services,
Inc. (Septenber 7, 1994).

2. "Record of Decision Barnum Road Mai ntenance Yards, Fort
Devens, Massachusetts, ABB Environnmental Services, Inc.
(Septenber 13, 1994).

3. "Record of Decision Barnum Road Mai ntenance Yards, Fort
Devens, Massachusetts (Final)," ABB Environnmental Services, Inc.
(March 1995).



Coment s

4.

Commrent s Dated August 19, 1994 from Janes P. Byrne, USEPA
Region | on the August 1994 "Draft Record of Decision Barnum
Road Mai ntenance Yards, Fort Devens, Massachusetts," ABB

Envi ronnental Services, Inc.

Comment s Dated August 25, 1994 from D. Lynne Wl sh,
Commonweal t h of Massachusetts Departnment of Environnental
Protection on the August 1994 "Draft Record of Decision Barnum
Road Mai ntenance Yards, Fort Devens, Massachusetts," ABB

Envi ronnental Services, Inc.

Comment s Dated Septenber 16, 1994 from John Regan,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the review of the activity and use limtation (AUL)
Comment s Dated Septenber 16, 1994 from Cornelius O Leary,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the Barnum Road Maintenance Yards (ACCs 44 &
52), Fort Devens, Massachusetts, ROD Concurrence.

Comments Dated February 17, 1995 from Janes P. Byrne, USEPA

on the Draft Radiol ogical Report for the Cannibalization Yard and
TDA Mai ntenance Yard and the Proposed Section Xl

(Docunentation of No Significant Changes) Revisions to the

Bar num Road Mai nt enance Yards Record of Deci sion.

Responses to Coments

9.

Responses Dated Septenber 7, 1994 fromU. S. Arny Environnental
Center on the follow ng docunent: Draft Record of Decision,
Bar num Road Mai ntenance Yards, Fort Devens, Massachusetts.

5.5 Wrk Plans and Progress Reports

Reports

1.

"Draft Radiol ogical Survey Work Plan, Area of Contamination
(ACCs) 44 & 52, Barnum Road Maintenance Yards, Fort Devens,
Massachusetts," ABB Environnental Services, Inc. (Qctober 1994).
"Final Radiol ogical Survey Wrk Plan, Area of Contamination
(ACCs) 44 & 52, Barnum Road Maintenance Yards, Fort Devens,
Massachusetts, ABB Environnental Services, Inc. (Decenber 1994).
"Draft Radiol ogical Status Report for Cannibalization Yard and
TDA Mai ntenance Yard, Area of Contamination 44 & 52, Fort
Devens, Massachusetts,. ABB Environnental Services, Inc.
(February 1995).

"Final Radiol ogical Status Report for Cannibalization Yard and
TDA Mai ntenance Yard, Area of Contamination 44 & 52, Fort
Devens, Massachusetts,"” ABB Environmental Services, Inc. (March 1995).

Coment s

Commrent s Dat ed Novenber 15, 1994 from Janes P. Byrne,

USEPA, on the "Draft Radiol ogi cal Survey Work Plan for the

Bar num Road Mai ntenance Yard," ABB Environnmental Services, Inc.
Comment s Dated Novenber 16, 1994 from D. Lynne Vel sh,
Commonweal t h of Massachusetts Departnent of Environnental
Services on the Cctober 1994 "Draft Radi ol ogi cal Survey Wrk Pl an
Areas of Contam nation (AQCCs) 44 & 52, Barnum Road

Mai nt enance Yards, Fort Devens, MA," ABB Environment al
Services, Inc.

Comment s Dat ed Novenber 29, 1994 from D. Lynne Vél sh,
Commonweal t h of Massachusetts Departnent of Environnental
Protection on the Cctober 1994 "Draft Radi ol ogi cal Survey Wrk



Pl an, Areas of Contam nation (AQCs) 44 & 52, Barnum Road
Mai nt enance Yards, Fort Devens, Massachusetts," ABB
Envi ronnental Services, Inc.

8. Comments Dated Decenber 16, 1994 from Janes P. Byrne, USEPA,
on the Final Radiological Survey Wrk Plan and Response to
Comments for the Barnum Road Mai ntenance Yards, (ABB
Envi ronnental Services, Inc.).

9. Comments Dated Decenber 27, 1994 from D. Lynne Wl sh,
Commonweal t h of Massachusetts Departnment of Environnental
Protection on the Draft Radiol ogi cal Survey Wrk Plan, Areas of
Contami nation (ACC) 44 & 52, and Final Radiological Wrk Pl an,
Areas of Contam nation (AQCs) 44 & 52, Fort Devens,
Massachusetts.

10. Cross Reference: Coments Dated February 17, 1995 from Janes
P. Byrne, USEPA, on the Draft Radiol ogi cal Report for the
Canni bal i zati on Yard and TDA Mai ntenance Yard and the
Proposed Section Xl | (Docunentation of No Significant Changes)
Revi sions to the Barnum Road Mi ntenance Yards Record of
Decision. [Filed and cited as entry nunber 8 in mnor break 5.4
Record of Decision in this index.]

11. Coments Dated March 3, 1995 from D. Lynne Wl sh,

Commonweal t h of Massachusetts Dcpartnment of Environnental
Protection the February 1995 "Draft Radi ol ogical Status Report fo
Canni bal i zation Yard and TDA Mai ntenance Yard, Areas of

Contami nation 44 & 52, Fort Devens, Massachusetts," (ABB

Envi ronnental Services, Inc.).

Responses to Comments

12. Responses Dated Decenber 13, 1994 from U S. Arny
Envi ronnental Center on the follow ng document: Draft
Radi ol ogi cal Survey Wrk Plan, Areas of Contami nation (ACCs) 44
& 52, Fort Devens, Massachusetts.

13. Responses Dated March 1995 from U S. Arny Environnental
Center on the follow ng docunent: Draft Radiol ogical Status
Report for Cannibalization Yard and TDA Mai ntenance Yard,
Areas of Contami nation 44 & 52, Fort Devens, Massachusetts.

Responses to Responses to Comments

14. O oss Reference: Comments Dated Decenber 16, 1994 from Janes
P. Byrne, USEPA, on the Final Radiol ogical Survey Wrk Plan and
Response to Comments for the Barnum Road Mai ntenance Yards,
(ABB Environnmental Services, Inc.). [Filed and cited as entry
nunber 8 in mnor break 5.5 Wrk Plans and Progress Reports in
this index.]

10. 0 Enfor cemnent
10. 16 Federal Facility Agreenents
1. Cross-Reference: "Final Federal Facility Agreenent Under
CERCLA Section 120," EPA Region | and U S. Departnent of
the Arny (Novenber 15, 1991) with attached nmap [Filed and
cited as entry nunber 1 in mnor break 10.16 Federal Facili
Agreenents of the Fort Devens Group 1A Sites Admnistrative
Record | ndexl .
13.0 Comunity Rel ations

13.2 Comunity Rel ations Pl ans
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1. Cross-Reference: "Final Community Relations Plan," Ecol ogy
and Environment, Inc. (February 1992) [Filed and cited as
nunber 1 in mnor break 13.2 Community Relations Plans of t
Fort Devens Group 1A Sites Adm nistrative Record |ndex].

13.5 Fact Sheets

1. Bar num Road Mai nt enance Yards Fact Sheet, Fort Devens,
Massachusetts,” ABB Environnental Services, Inc. (May 1994)

13.11 Technical Review Comm ttee Docunents

Cross-Reference: The follow ng docunents cited bel ow as entries
nunber 1 through 8 are filed and cited as entries nunber 1 throug
m nor break 13.11 Technical Review Comm ttee Documents of the For
Devens Group 1A Sites Administrative Record I ndex.

1. Techni cal Review Committee Meeting Agenda and Summary
(March 21, 1991).

2. Techni cal Review Committee Meeting Agenda and Summary
(June 27,1991).

3. Techni cal Review Committee Meeting Agenda and Summary
(Sept enber 17, 1991).

4. Techni cal Review Committee Meeting Agenda and Summary
(Decenber 11, 1991).

5. Techni cal Review Committee Meeting Agenda and Summary
(March 24, 1992).

6. Techni cal Review Committee Meeting Agenda and Summary
(June 23, 1992).

7. Techni cal Review Committee Meeting Agenda and Summary
(Sept enber 29, 1992).

8. Techni cal Review Committee Meeting Agenda and Summary

(January 5, 1993).
Site Managenent Records
17.6 Site Managenent Pl ans
Cross-Reference: The follow ng Reports, Comments, and Responses
Comrents (entries 1 through 9) are filed and cited in mnor break

Site Managenent Records of the Groups 3, 5, & 6 Admnistrative Re
I ndex unl ess ot herw se noted bel ow.

Reports

1. "Final Quality Assurance Project Plan," Ecol ogy and
Environnent, Inc. (Novenber 1991).

2. "CGeneral Managenent Procedures, Excavated Waste Site Soil s,

Fort Devens, Massachusetts," ABB Environnental Services, In
(January 1994).

Comment s

3. Cross Reference: Comments from Janes P. Byrne, EPA Region
I on the Novenmber 1991 "Final Quality Assurance Project Pla
Ecol ogy and Environnment, Inc. [These Conments are filed an
cited as a part of entry nunber 8 in the Responses to Conme
section of this mnor break].

4. Comment s Dated Decenber 16, 1993 from Ml ly J. El der,
Commonweal th of Massachusetts Departnent of Environnental
Protection on the Novenber 1993 "Draft General Managenent
Procedures, Excavated Waste Site Soils, Fort Devens,



Massachusetts,” ABB Environmental Services, Inc.

5. Comment s Dated Decenber 27, 1993 from Janes P. Byrne, EPA
Region I on the Novenber 1993 "Draft General Managenent
Procedures, Excavated Waste Site Soils, Fort Devens,
Massachusetts,” ABB Environnental Services, Inc. [Filed and
cited as entry nunber 4 in mnor break 4.4 InterimDelivera
of the AOCs 44/52 Adm nistrative Record I|ndex.]

6. Comments Dated March 11, 1994 from D. Lynne Wl sh,
Commonweal th of Massachusetts Departnent of Environnental
Protection on the January 1994 "CGeneral Managenent
Procedures, Excavated Waste Site Soils, Fort Devens,
Massachusetts,” ABB Environmental Services, Inc.

Responses to Comments

7. Cross-Reference: U S, Arny Environnental Center Responses
Comments on the follow ng docunents: Feasibility Study Rep
Bi ol ogi cal Treatability Study Report; Feasibility Study Rep
New Al ternative 9; Draft General Managenent Procedures
Excavated Waste Site Soils; and Draft Siting Study Report,
January 25, 1994. [These Responses to Comments are filed a
cited as a part of entry nunber 7 in the Responses to Conme
section of minor break 4.4 InterimDeliverables of the ACCs
44/ 52 Adm nistrative Record | ndex.]

8. Response from Fort Devens to Conmments from James P. Byrne,
EPA Region | on the Novenber 1991 "Final Quality Assurance
Project Plan," Ecology and Environnent, Inc.

9. Cross-Reference: U S. Arny Environnental Center Responses
Comments for the following docunents: Final Feasibility St
Report; Draft Proposed Pl an; Revised Draft Proposed Pl an;
Draft Excavated Soils Managenment Pl an; Final General
Managenent Procedures Excavated Waste Site Soils; and
Bi ol ogi cal Treatability Study Report, dated May 1994. [The
Responses to Comments are filed and cited as entry nunber 8
the Responses to Comments section of mnor break 4.4 Interi
Del i verabl es of the AOCs 44/52 Adninistrative Record | ndex.

17.9 Site Safety Pl ans

Cross Reference: The follow ng docunents (entries 1 through 3) a
and cited in mnor break 17.9 Site Safety Plans of the Fort Deven
1A Adninistrative Record File Index unless otherw se noted bel ow.

Reports

1. "Final Health and Safety Plan," Ecol ogy and Environnment, In
(Novernber 1991).

Comment s

2. Cross Reference: Comments from Janes P. Byrne, EPA Region
I on the Novenmber 1991 "Final Health and Safety Plan," Ecol
and Environment, Inc. [These Comments are filed and cited
part of entry nunber 8 in minor break 17.6 Site Managenent
Plans of the Group 1A Sites Adm nistrative Record File Inde

Responses to Comments
3. Response from Fort Devens to Comments from James P. Byrne,

EPA Region | on the Novenber 1991 "Final Health and Safety
Pl an," Ecol ogy and Environnent, Inc.



Section ||

GUl DANCE DOCUMENTS

The fol |l owi ng gui dance docunents were relied upon during the Fort
cl eanup. These docunents may be revi ewed, by appointnent only, a
Envi ronnental Managenent Office at Fort Devens, Massachusetts.

w

10.

11.

Cccupational Safety and Health Administration (OSHA). Haza
Wast e Qperation and Energency Response (Final Rule, 29 CFR
1910, Federal Register. Volume 54, Nunmber 42) March 6, 198
USATHAMA Geot echni cal Requirenments for Drilling Mnitoring
Data Acquisition, and Reports, March 1987.

USATHAMA. | RDM S User's Manual, Version 4.2, April 1991.
USATHAMVA.  USATHAMA Qual ity Assurance Program PAM 41,
January 1990.

USATHAMA Draft Underground Storage Tank Renoval Protocol
Fort Devens, Massachusetts, Decenber 4, 1992.

U S. Environnental Protection Agency. Quidance for Prepara
Conbi ned Work/ Qual ity Assurance Project Plans for Environme
Monitoring: OARS QA-1, May 1984.

U S. Environnental Protection Agency. Ofice of Research a
Devel opnent I nterim Quidelines and Specifications for Prepa
Assurance Project Plans: QAMB-005/80, 1983.

U S. Environnental Protection Agency. Ofice of Energency
Renedi al Response. InterimFinal Quidance for Conducting R
I nvestigations and Feasibility Studi es Under CERCLA, (OSVER
Directive 9355. 3-01, EPA/ 540/ 3-89/004, 1986.

U S. Environnental Protection Agency. Test Methods for Eva
Solid Waste: EPA SW846 Third Edition, Septenber 1986.

U S. Environnental Protection Agency. Ofice of Energency
Renedi al Response. Risk Assessnent Quidance for Superfund,
Vol une |, Human Heal th Eval uati on Manual (Part A), (EPA/ 540
002), 1989.

U S. Environnental Protection Agency. Hazardous Waste Mana
System ldentification and Listing of Hazardous Waste: Tox
Characteristic Revisions, (Final Rule, 40 CFR Part 261 et a
Regi ster Part V), June 29, 1990.



BARNUM RCAD MAI NTENANCE YARDS
ACCs 44 & 52
RCOD SUMVARY
APPENDI X F

GLOSSARY OF ACRONYMS AND ABBREVI ATI ONS

ABB- ES ABB Envi ronmental Services, Inc.

ACCs Areas of Contam nation

ARAR Applicabl e or Rel evant and Appropriate Requirenents

AREE Area Requiring Environnental Eval uation

B2EHP bi s(2- et hyl hexyl ) pht hal ate

B(a) P benzo(a) pyrene

bgs bel ow ground surface

BRAC Base Real i gnnent and d osure Act

BTEX benzene, toluene, ethylbenzene, and xyl ene

CAC Ctizen's Advisory Comittee

CERCLA Conpr ehensi ve Envi ronnmental Response, Conpensation, and
Liability Act

CVR Code of Massachusetts Regul ati ons

cPAHs car ci nogeni ¢ pol ynucl ear aronati ¢ hydrocar bons

cy cubic yard

DoD Department of Def ense

EPCs Exposure Point Concentrations

FS Feasi bility Study

CC/FID gas chromat ograph/flame ionizati on detector

HEAST Health Effects Assessnment Summary Tabl es

HI Hazard | ndex

I AG Federal Facilities |Interagency Agreenent

IRI'S Integration Ri sk Informati on System

| RP Installation Restoration Program

n8 cubic neter

MADEP Massachusetts Departnent of Environmental
Protection

MCL Maxi mum Cont am nant Level

MCP Massachusetts Contingency Pl an

MEPA Massachusetts Environnental Policy Act

MEP Mast er Environmental Plan

ny/ | mlligrans per liter

MHWVR Massachusetts Hazardous Waste Managerment Rul es

NAAQS National Anbient Air Quality Standard

NPL National Priority List

NCP Nat i onal Contingency Pl an

NDI R Non- di spersive Infrared

(oY Qperation and Mi ntenance

PA Prelimnary Assessnent

PAH pol ynucl ear aronatic hydrocarbon

PAL Project Analyte List

PCB pol ychl ori nat ed bi phenyl

PCL protective contam nant | evel

PI D Phot oi oni zati on Det ect or

ppm parts per mllion

RAB Restorati on Advi sory Board

Rf D Ref erence Dose

ROD Record of Decision

RTS Regional Training Site

SA Study Area

SARA Super fund Arendnents and Reauthorization Act of 1986

Sl Site Investigations

SSl Suppl enental Site Investigation

svoC sem vol atil e organi ¢ conpound

TCLP Toxicity Characteristic Leachate Procedure

TDA Tabl e of Distribution and Al owances



TEF
TPHC
TRC
TSP
TSS
ng/ |l
USAEC
USAEHA
USEPA
usT
voc

Toxi ¢ Equi val ency Factor

total petrol eum hydrocarbon conpound

Techni cal Review Committee

total suspended particul ate

total suspended solids

m crograns per liter

United States Arny Environnental Center
United States Arny Environnental Hygi ene Agency
United States Environnmental Protection Agency
under ground storage tank

vol atil e organi c conmpound



